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SLG46620-EV

Extended Temperature Range GreenPAK Programmable Mixed-Signal Matrix with In-System Programmability

and Advanced Analog Features

The SLG46620-EV provides a small, low power
component for commonly used mixed-signal
functions. The user creates their circuit design by
programming the one time programmable (OTP)
Non-Volatile Memory (NVM) to configure the
interconnect logic, the 10 Pins and the macrocells of
the SLG46620-EV. This highly versatile device allows
a wide variety of mixed-signal functions to be
designed within a very small, low power single
integrated circuit.

Features

= 8-bit Successive Approximation Register Analog-
to-Digital Converter (SAR ADC)

= ADC 3-bit Programmable Gain Amplifier (PGA)
= Two Digital-to-Analog Converters (DAC)
= Six Analog Comparators (ACMP)
= Two Voltage References (Vref)
= Twenty Five Combinatorial Look Up Tables (LUTs)
» Eight 2-bit LUTs
+ Sixteen 3-bit LUTs
* One 4-bit LUT
= One Combination Function Marcocells
» Pattern Generator or 4-bit LUT

= Three Digital Comparators/Pulse Width Modulators
(DCMPs /PWMs) w/ Selectable Deadband

= Ten Counters/Delays (CNT/DLY)
+ Two 14-bit Delay/Counter

* One 14-bit Delay/Counter (Wake-Sleep Control)
* One 14-bit Delay/Counter/Finite State Machine
* Five 8-bit Delay/Counter

* One 8-bit Delay/Counter/Finite State Machine

= Twelve D Flip-Flops/LATCHES
= Two Pipe Delays — 16 stage/2 output
= Two Programmable Delays with Edge Detection
= Three Internal Oscillators
* Low-Frequency
* Ring
* RC 25 kHz and 2 MHz
= Power-On Reset (POR)

= Bandgap

= Slave SPI

= Read Back Protection (Read Lock)

= Power Supply
*+ 18V (*5%)tob5V

= Ambient Operating Temperature Range: -40 °C to
105 °C

= RoHS Compliant/Halogen-Free

= Available Package
* 20-pin STQFN: 2 mm x 3 mm x 0.55 mm, 0.4

mm pitch

Applications

= QOutdoors Electronics
= Factory Automation
= E-Bike

= Power Electronics

= EV Charging Stations
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SLG46620-EV Datasheet

1. Block Diagram

Pin 1 Counters/Delay Generators Pin 20
Voo GPIO
CNTO CNT1 CNT2 CNT3 CNT4
ACMPO Programmable Delay0
CNT5 CNT6 CNT7 CNT8 CNT9
Pin 2 Pin 19
GPI GPIO
DFF/LATCHES Programmable Delay1
. ACMP1 .
Pin 3 Pin 18
DFF
GPIO 0 DFF1 DFF2 DFF3 DFF4 DFF5 GPIO
DFF6 || DFF7 || DFF8 || DFF9 || DFF10 || DFF11
Pipe
Delay0 Vref
Pin 4 Pin 17
GPIO ACMP2 GPIO
Look Up Tables (LUTs)
2-bit 2-bit 2-bit 2-bit 2-bit Pipe POR
P LUT2.0 || LUT21 LUT2 2 || LUT2.3 || LUT2_4 Delay1 Pin 16
GPIO 2-bit 2-bit 2-bit 3-bit 3-bit GPIO
LUT2 5 LUT2_6 LUT2_7 LUT3 0 LUT3_1
ACMP3
3-bit 3-bit 3-bit 3-bit 3-bit Additional Logic
Pin 6 LUT3_2 LUT3_3 LUT3_4 LUT3_5 LUT3_6 Functions Pin 15
GPIo 3-bit 3-bit 3-bit 3-bit 3-bit INV_0 INV_1 GPIO
LUT3 7 LUT3 8 LUT3 9 || LUT3_10 || LUT3 11
3-bit 3-bit 3-bit 3-bit 4-bit
Pin7 ACMP4 LUT3_12 || LUT3_13 || LUT3_14 || LUT3_15 || LUT4_0 Pin 14
GPIO GPIO
Combination Function
Macrocell
8-bit SAR ADC DACO DAC1
Pin 8 4-bit LUT4_1 or PGen Pin 13
GPIO GPIO
ACMP5
Pin 9 LF Oscillat PWR DET Pin 12
GPIO scillator DCMP/PWM GPIO
PGA
Pin 10 Ring Oscillator RC Oscillator SPI Pin 11
GPIO GND
Figure 1. Block Diagram
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SLG46620-EV Datasheet

2. Pin Information

2.1 Pin Assignments

© © o ©O

[a o o o

ERRRE RN

20 U % 17
Voo 1 19 16| GPIO
GPI|_]2 15| GPIO
GPIO[_]3 14| GPIO
GPIO[ 14 13[_|GPIO
GPIO|[ ]5 12| GPIO
GPIO| 16 11| GND

7 8 9 10

1 1 [l 11

© © o o

o o o o

O U] O (O]

Figure 2. Pin Assignments - STQFN-20 (Top View)

2.2 Pin Descriptions

Table 1. Functional Pin Description

Pin Number Pin Type Function

1 Vpp Power Supply
General Purpose Input

2 GPI External Reset
ADC CLK
General Purpose 10 with OE

3 GPIO
ACMP4(+)
General Purpose |10

4 GPIO
ACMP5(+)
General Purpose |10 with OE

5 GPIO
ACMPS5 (-)

5 GPIO General Purpose 10
ACMPO(+)/ACMP1(+)/ACMP2(+)/ACMP3(+)/ACMP4(+)
General Purpose 10 with OE

7 GPIO
ACMPO(-)/ACMP1(-)/PGA_OUT
General Purpose |10

8 GPIO
PGA(+)
General Purpose 10 with OE

9 GPIO
PGA(-)

R19DS0134EU0100 Rev.1.00 RENESAS Page 12

Jun 14, 2024



SLG46620-EV Datasheet

Table 1. Functional Pin Description (Cont.)

Pin Number Pin Type Function
General Purpose |10 with OE
10 GPIO ACMPO(-)/ACMP1(-)/ACMP2(-)/ACMP3(-)/ACMP4(-)
Super Drive IO
11 GND Ground
General Purpose |10
12 GPIO ACMP1(+)
Super Drive IO
General Purpose 10 with OE
13 GPIO
ACMP2(+)/ACMP3(+)
General Purpose 10 with OE
14 GPIO
ACMP2(-)
General Purpose |10
15 GPIO
ACMP3(+)/ACMP4(+)
16 GPIO General Purpose 10 with OE
17 GPIO General Purpose |10
General Purpose 10 with OE
18 GPIO
Vref OUT 1
General Purpose 10 with OE
19 GPIO
Vref OUT 0
20 GPIO General Purpose |10
Table 2. Pin Type Definitions
Pin type Definition
Vbb Power Supply
GPI General Purpose Input
GPIO General Purpose Input/Output
GPO General Purpose Output
GND Ground
R19DS0134EUO0100 Rev.1.00 IIENESAS Page 13
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SLG46620-EV Datasheet

3. Specifications

3.1  Absolute Maximum Ratings

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.
These are stress ratings only, so functional operation of the device at these or any other conditions beyond those
indicated in the operational sections of the specification are not implied. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Table 3. Absolute Maximum Ratings

Parameter Min Max Unit
Supply Voltage on Vpp relative to GND -0.5 7.0 \Y
GPIO GND - 0.5 Vpp + 0.5 \Y
DC Input Voltage
GPI GND-0.3 7.0
Single-ended -- 1.98/G
PGA Input Voltagel'l Differential - (1.98 - 0.55)/G
Pseudo-differential - (1.98 - 0.18)/G
Maximum Average or DC T,=85°C - 45
Current Through Vpp Pin
(Per chip sidel]) T,=110°C - 21
mA
Maximum Average or DC T,=85°C - 69
Current Through GND Pin
(Per chip sidel2]) T,;=110°C - 33
Push-Pull 1x - 10
Push-Pull 2x - 14
Maximum Average or DC Current Push-Pull 4x - 28 A
. m
(Through pin) OD 1x - 14
OD 2x - 27
OD 4x - 46
Current at Input Pin -1.0 1.0 mA
Storage Temperature Range -65 150 °C
Junction Temperature -- 150 °C
Moisture Sensitivity Level

[1]1 IN+ relative to GND in Single-ended mode, IN+ and IN- relative to each other in Differential and Pseudo-differential modes.
[2] The GreenPAK’s power rails are divided in two sides. Pins 2, 3, 4, 5, 6, 7, 8, 9 and 10 are connected to one side, pins 12,
13, 14, 15, 16, 17, 18, 19 and 20 to another.
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SLG46620-EV Datasheet

3.2 Electrostatic Discharge Ratings
Table 4. Electrostatic Discharge Ratings
Parameter Min Max Unit
ESD Protection (Human Body Model) 2000 -- \Y
ESD Protection (Charged Device Model), Corner Pins 750 -- \Y
ESD Protection (Charged Device Model), Other Pins 500 -- V
3.3 Recommended Operating Conditions
Table 5. Recommended Operating Conditions
Parameter Condition Min Max Unit
Supply Voltage (Vpp) 1.71 5 \Y
Operating Temperature -40 105 °C
Maximal Voltage Applied to any Pin in High _ Vpp* Vv
Impedance State 0.3
Capacitor Value at Vpp 0.1 -- uF
Analog Input Common Mode Range Allowable Input Voltage at Analog Pins 0 Vbb \
3.4 Electrical Specifications
Table 6. ES at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted
Parameter Symbol Condition Min Typ Max Unit
Supply Voltage Vpp 1.71 3.3 5 \Y
Programming Voltage Vpp 7.25 7.50 7.75 \Y
Positive Input 0 - Vpp \
ACMP Input Voltage Range Vacup
Negative Input 0 -- 1.2 \Y
. 0.7x
Logic input] - Vpp+ 0.3 | V
Vop
High-level input voltage Vin L . o 0.8x
Logic input with Schmitt trigger V -- Vpp+ 0.3 Vv
DD
Low-level logic input!'] 1.25 - Vpp+ 0.3 | V
. GND- 0.3x
Logic inputl™] - Y
0.3 Vbop
) i ) o GND- 0.2x
Low-level input voltage ViL Logic Input with Schmitt trigger -- Vv
0.3 Vop
. GND-
Low-level logic inputl'] - 0.5 \
0.3
R19DS0134EUO0100 Rev.1.00 IZENESAS Page 15
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SLG46620-EV Datasheet

Table 6. ES at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Condition Min Typ Max Unit

Logic Input with Schmitt Trigger,
Vpp=1.71V 0.150 0.342 0.530 \Y,
Logic Input with Schmitt Trigger, 0161 0346 0529 Vv
VDD =18V
Logic Input with Schmitt Trigger,
Vpp = 1.89 V 0.173 0.346 0.530 V

Schmitt Trigger Hysteresis Logic Input with Schmitt Trigger,

Voltage Vhys Vpp =3V 0.246 0.405 0.630 \Y,

Logic Input with Schmitt Trigger, 0252 0421 0643 v
VDD =33V
Logic Input with Schmitt Trigger,
Vop = 3.6 V 0.270 0.432 0.681 \Y
Logic Input with Schmitt Trigger,
Vpp=5.0V 0.349 0.578 0.803 \Y
PMOS OD, 1x Drive, Igy = 0.1 mA,
Vpp = 1.71V 1.676 1.697 -- \Y
PMOS OD, 1x Drive, gy = 3 mA, 2 661 2773 B v
VDD =3V
PMOS OD, 1x Drive, gy = 3 mA,
Vpp = 3.3V 2.997 3.092 -- \Y
PMOS OD, 1x Drive, loy = 3 mA,
Vpp = 3.6V 3.324 3.408 -- \Y
PMOS OD, 1x Drive, gy = 3 mA, 4797 4.849 B v
VDD =5V
PMOS OD, 1x Drive, gy = 5 mA, 4.654 4.745 B v
VDD =5V
PMOS OD, 2x Drive, gy = 0.1 mA,
Vpp =171V 1.690 1.704 -- \Y
PMOS OD, 2x Drive, gy = 3 mA, 2835 2887 _ Vv
VDD =3V

High-level output voltage VoH
PMOS OD, 2x Drive, Igy = 3 mA,
Vpp =33V 3.150 3.196 -- \Y
PMOS OD, 2x Drive, Igy = 3 mA,
Vpp = 3.6 V 3.461 3.503 -- \Y
PMOS OD, 2x Drive, gy = 3 mA, 4.896 4.923 B v
VDD =5V
PMOS OD, 2x Drive, gy = 5 mA, 4.894 4.871 _ Vv
VDD =5V
PMOS OD, 4x Drive, Igy = 0.1 mA,
Vpp = 1.71V 1.702 1.707 -- \Y
PMOS OD, 4x Drive, gy = 3 mA, 2915 2 941 _ v
VDD =3V
PMOS OD, 4x Drive, Igy = 3 mA,
Vpp = 3.3V 3.222 3.245 -- \Y
PMOS OD, 4x Drive, lgy = 3 mA,
Vpp = 3.6V 3.528 3.549 \Y
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Table 6. ES at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Condition Min Typ Max Unit
PMOS OD, 4x Drive, gy = 3 mA, 4.945 4.959 B v
VDD =5V
PMOS OD, 4x Drive, gy = 5 mA, 4.907 4.931 B v
VDD =5V
Push-Pull, 1x Drive, loy = 0.1 mA,

Vpp = 1.71 V 1.677 1.703 -- \%
Push-Pull, 1x Drive, oy = 3 mA,
Vpp =3V 2.659 2,772 \Y
Push-Pull, 1x Drive, o = 3 mA,
Vpp =33V 2.995 3.091 -- \Y
Push-Pull, 1x Drive, oy = 3 mA,
Vpp = 3.6 V 3.322 3.408 -- \Y
Push-Pull, 1x Drive, loy = 3 mA,
Vpp =5V 4.798 4.849 -- \%
Push-Pull, 1x Drive, gy = 5 mA, 4.655 4.745 _ Vv
VDD =5V
Push-Pull, 2x Drive, o = 0.1 mA,
Vpp = 1.71 V 1.690 1.704 -- \Y
Push-Pull, 2x Drive, loy = 3 mA, 2835 2 886 B v
VDD =3V
High-level output voltage VoH

Push-Pull, 2x Drive, loy = 3 mA,
Vop =33V 3.150 3.196 - \%
Push-Pull, 2x Drive, oy = 3 mA,
Vpp = 3.6 V 3.461 3.503 \Y
Push-Pull, 2x Drive, o = 3 mA, 4.895 4.923 B v
VDD =5V
Push-Pull, 2x Drive, loy = 5 mA, 4.824 4.871 B v
VDD =5V
Push-Pull, 4x Drive, loy = 0.1 mA,
Vpp = 1.71 V 1.702 1.707 -- \%
Push-Pull, 4x Drive, oy = 3 mA,
Vpp =3V 2915 2.941 \Y
Push-Pull, 4x Drive, oy = 3 mA,
Vpp =33V 3.222 3.246 -- \Y
Push-Pull, 4x Drive, o = 3 mA,
Vpp = 3.6 V 3.528 3.549 -- \Y
Push-Pull, 4x Drive, loy = 3 mA, 4.945 4.959 _ Vv
VDD =5V
Push-Pull, 4x Drive, oy = 5 mA,
Vpp =5V 4.907 4.931 \Y
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SLG46620-EV Datasheet

Table 6. ES at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Condition Min Typ Max Unit

NMOS OD, 1x Drive, lg, = 0.1 mA,
Vpp = 1.71 V -- 0.003 0.008 \Y
NMO_S OD, 1x Drive, lg| =3 mA, _ 0.064 0102 Vv
Vpp=3V
NMOS OD, 1x Drive, g =3 mA,
Vpp = 3.3V -- 0.060 0.095 \Y,
NMOS OD, 1x Drive, lg, = 3 mA,
Vpp = 3.6 V -- 0.056 0.089 \Y
NMOS OD, 1x Drive, lg, =3 mA, _ 0.045 0.069 Vv
VDD =5V
NMOS OD, 1x Drive, lg, =5 mA, _ 0075 0116 Vv
VDD =5V
NMOS OD, 2x Drive, lg. = 0.1 mA,
Vpp = 1.71V -- 0.002 0.004 \%
NMOS OD, 2x Drive, lg, = 3 mA, _ 0035 0.054 Vv
VDD =3V
NMOS OD, 2x Drive, lg, =3 mA,
Vpp =33V -- 0.033 0.051 \Y
NMOS OD, 2x Drive, lg, =3 mA,
Vpp = 3.6 V -- 0.031 0.049 \Y
NMOS OD, 2x Drive, g =3 mA, _ 0.024 0.041 Vv
VDD =5V

Low-level output voltage VoL NMOS OD, 2x Drive, lo =5 mA, - 0040 | 0068 | V
Vpp=5V
NMOS OD, 4x Drive, Ig, = 0.1 mA,
Vpp = 1.71 V -- 0.001 0.002 \Y
NMOS OD, 4x Drive, lg| =3 mA, _ 0018 0028 Vv
VDD =3V
NMOS OD, 4x Drive, lg, =3 mA,
Vpp =33V - 0.017 0.026 \%
NMOS OD, 4x Drive, lg, = 3 mA,
Vpp = 3.6 V -- 0.016 0.025 \Y
NMOS OD, 4x Drive, lg, = 3 mA, _ 0012 0.020 Vv
VDD =5V
NMOS OD, 4x Drive, lg, =5 mA, _ 0.020 0033 Vv
VDD =5V
Push-Pull, 1x Drive, lg = 0.1 mA,
Vpp =171V -- 0.008 0.019 \%
Push-Pull, 1x Drive, I =3 mA,
Vpp =3V 0.153 0.249 \Y
Push-Pull, 1x Drive, I =3 mA,
Vpp =33V - 0.144 0.234 \Y
Push-Pull, 1x Drive, lg. =3 mA,
Vop = 3.6 V -- 0.133 0.215 \Y
Push-Pull, 1x Drive, lg, =3 mA,
Vpp =5V 0.108 0.159 \Y
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Table 6. ES at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Condition Min Typ Max Unit
Push-Pull, 1x Drive, I, =5 mA,
Vpp =5V -- 0.182 0.269 \Y
Push-Pull, 2x Drive, lg. = 0.1 mA,
Vpp =171V -- 0.004 0.009 \Y
Push-Pull, 2x Drive, g =3 mA,
Vpp =3V - 0.079 0.125 \Y,
Push-Pull, 2x Drive, lg_ =3 mA,
Vpp =33V 0.074 0.117 \Y
Push-Pull, 2x Drive, lg. =3 mA,
Vpp = 3.6 V -- 0.069 0.110 \Y,
Push-Pull, 2x Drive, lg. =3 mA, _ 0.055 0.084 Vv
VDD =5V
Low-level output voltage VoL Push:PuII, 2x Drive, loL =5 mA, - 0.093 0.141 \Y,
Vpp=5V
Push-Pull, 4x Drive, I = 0.1 mA,
Vpp = 1.71 V 0.002 0.005 \Y
Push-Pull, 4x Drive, lg. =3 mA, _ 0.040 0.061 Vv
VDD =3V
Push-Pull, 4x Drive, lg. =3 mA,
Vpp = 3.3V -- 0.037 0.057 \Y
Push-Pull, 4x Drive, g =3 mA,
Vpp = 3.6 V -- 0.035 0.054 \Y,
Push-Pull, 4x Drive, g =3 mA, _ 0028 0.041 Vv
VDD =5V
Push-Pull, 4x Drive, I, =5 mA, _ 0.046 0.068 Vv
VDD =5V
PMOS OD, 1x Drive,
Von = Vpp-0.2 0.868 1.327 - mA
VDD =171V
PMOS OD, 1x Drive,
Vo = 24V, Vpp = 3V 4.792 6.862 -- mA
PMOS OD, 1x Drive,
Vo = 24V, Vpp = 3.3 V 7.280 10.292 -- mA
PMOS OD, 1x Drive,
Vo = 24V, Vpp = 3.6 V 9.791 13.661 -- mA
High-level output pulse PMOS OD, 1x Drive,
currentl2 lon Von =2.75V, Vpp = 5.0 V 20.998 | 27.603 mA
PMOS OD, 2x Drive,
Von =Vpp-0.2 1.732 2.602 -- mA
VDD =171V
PMOS OD, 2x Drive,
Vo = 24V, Vpp = 3V 9.324 13.325 -- mA
PMOS OD, 2x Drive,
Vo = 24V, Vpp = 3.3V 14.114 | 19.961 -- mA
PMOS OD, 2x Drive,
Vo = 24V, Vpp = 3.6 V 18.913 | 26.453 - mA
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Table 6. ES at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Condition Min Typ Max Unit
PMOS OD, 2x Drive,
Vo = 2.75 V, Vpp = 5.0 V 40.231 53.133 -- mA
PMOS OD, 4x Drive,
Von = Vpp-0.2 3.367 4.940 -- mA
VDD =171V
PMOS OD, 4x Drive,
Vo = 24V, Vpp = 3V 17.611 24.709 -- mA
PMOS OD, 4x Drive,
Vo = 24V, Vpp = 3.3V 26.590 | 36.972 -- mA
PMOS OD, 4x Drive,
Vo = 24V, Vpp = 3.6 V 35.525 | 48.908 -- mA
PMOS OD, 4x Drive,
Vo = 2.75 V, Vpp = 5.0 V 55.771 98.054 -- mA
Push-Pull, 1x Drive,
Von =Vpp-0.2 0.862 1.328 -- mA
VDD =171V
Push-Pull, 1x Drive,
Vo = 24V, Vpp = 3V 4.769 6.850 -- mA
Push-Pull, 1x Drive,
Vo = 24V, Vpp = 3.3V 7.242 10.274 -- mA
Push:PuII, 1x DrIVf, 9733 13.642 B mA

High-level output pulse | Von=2.4V,Vpp =36V
currentl?] OH :
Push-Pull, 1x Drive,
Vo = 2.75 V, Vpp = 5.0 V 20.911 27.556 -- mA
Push-Pull, 2x Drive,
Von =Vpp-0.2 1.729 2.602 -- mA
VDD =171V
Push-Pull, 2x Drive,
Vo = 24V, Vpp = 3V 9.309 13.308 -- mA
Push-Pull, 2x Drive,
Vo = 24V, Vpp = 3.3V 14.096 19.934 -- mA
Push-Pull, 2x Drive,
Vo = 24V, Vpp = 3.6 V 18.912 | 26.407 -- mA
Push-Pull, 2x Drive,
Vo = 2.75 V, Vpp = 5.0 V 40.204 | 53.018 -- mA
Push-Pull, 4x Drive,
Von =Vpp-0.2 3.363 4.967 -- mA
VDD =171V
Push-Pull, 4x Drive,
Vo =24V, Vpp = 3V 17.613 | 24.763 -- mA
Push-Pull, 4x Drive,
Vo = 24V, Vpp = 3.3V 26.591 37.017 -- mA
Push-Pull, 4x Drive,
Vo = 24V, Vpp = 3.6 V 35.517 | 48.951 -- mA
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Table 6. ES at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Condition Min Typ Max Unit
High-level output pulse Push-Pull, 4x Drive,
currentl?] lon Von =275V, Vpp=5.0V 74.927 | 97.704 mA
NMOS OD, 1x Drive, Vo =0.15V
Vpp = 1.71V 2.450 3.747 -- mA
NMOS OD, 1x Drive, Vg =0.4 V 11.103 17 144 _ mA
VDD =3V
NMOS OD, 1x Drive, Vo = 0.4V
Vpp =33V 11.841 18.499 -- mA
NMOS OD, 1x Drive, Vo = 0.4V
Vpp = 3.6 V 12.750 | 20.055 -- mA
NMOS OD, 1x Drive, Vo = 0.4V
Vpp = 5.0 V 15.294 | 24.034 -- mA
NMOS OD, 2x Drive, Vg =0.15V
Vpp = 1.71 V 4.732 7.184 -- mA
NMOS OD, 2x Drive, Vo = 0.4V 20588 | 32171 B mA
VDD =3V
NMOS OD, 2x Drive, Vo = 0.4V
Vpp =33V 21.669 | 34.195 -- mA
NMOS OD, 2x Drive, Vo = 0.4V
Vpp = 3.6 V 23.126 | 37.261 -- mA
NMOS OD, 2x Drive, Vg =0.4 V 27,068 43.314 _ mA
VDD =5V
\l\/lMO_S1OI:;,3x Drive, Vo =0.15V 9527 14.124 B mA
Low-level output pulse | oo = 1.7
current(2] oL , _
NMOS OD, 4x Drive, Vo = 0.4V 41355 | 62595 B mA
VDD =3V
NMOS OD, 4x Drive, Vo = 0.4V
Vpp = 3.3V 43.415 | 65.776 -- mA
NMOS OD, 4x Drive, Vg =0.4 V
Vpp = 3.6V 46.252 | 72.104 -- mA
NMOS OD, 4x Drive, Vo = 0.4V
Vpp = 5.0V 52.801 | 82.548 -- mA
Push-Pull, 1x Drive, Vo =0.15V
Vpp = 1.71 V 0.982 1.521 -- mA
Push-Pull, 1x Drive, Vo, = 0.4V 4571 7109 B mA
VDD =3V
Push-Pull, 1x Drive, Vo = 0.4V
Vop =33V 4913 7.734 mA
Push-Pull, 1x Drive, Vo = 0.4V
Vpp = 3.6 V 5.303 8.393 mA
Push-Pull, 1x Drive, Vo = 0.4V
Vpp =5.0 V 6.454 10.227 -- mA
Push-Pull, 2x Drive, Vo =0.15V
Vpp =171V 1.962 3.020 -- mA
Push-Pull, 2x Drive, Vo = 0.4V 8.969 13.867 _ mA
VDD =3V
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Table 6. ES at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Condition Min Typ Max Unit

Push-Pull, 2x Drive, Vo, = 0.4V
Vpp =33V 9.586 15.013 - mA

Push-Pull, 2x Drive, Vo = 0.4V
Vpp = 3.6 V 10.324 | 16.260 - mA

Push-Pull, 2x Drive, Vg = 0.4 V
Vpp =5.0 V 12.459 | 19.600 - mA
\F;ush;FiluII,14\)/( Drive, Vo =0.15V 4.008 6.012 _ mA

Low-level output pulse | op =17
currentl2] oL i - -
Push-Pull, 4x Drive, Vo, = 0.4V 18.398 | 27.791 B mA
VDD =3V

Push-Pull, 4x Drive, Vo = 0.4V
Vpp = 3.3V 19.651 | 29.449 - mA

Push-Pull, 4x Drive, Vo =04V
Vpp = 3.6 V 21.161 | 32.030 - mA

Push-Pull, 4x Drive, Vo = 0.4V
Vpp =5.0 V 25.485 | 38.205 mA

Maximal Voltage Applied to
any PIN in High-Impedance Vo - - Vpp \
State
Startup Time [3] . Tramp = 3 ms [4] - 1.448 3.229 ms
- Su
From Vpp rising past PONtr Tramp = 10 ms 4] - 1.567 8.353 ms
Power-On Threshold PONthur | Vpp level required to start up the chip 0.916 1.464 1.700
Power-Off Threshold POFFtur | Vpp level required to switch off the chip 0.823 1.107 1.390

1 M Pull-up - 1000 - kQ
Pull-up Resistance Rpyup 100 k Pull-up -- 100 -- kQ
10 k Pull-up - 10 - kQ
1 M Pull-down - 1000 - kQ
Pull-down Resistance RppwN 100 k Pull-down - 100 - kQ
10 k Pull-down - 10 - kQ
Input Capacitance Cin -- 2.49 2.97 pF

[1] No hysteresis.

[2] DC or average current through any pin should not exceed value given in Absolute maximum conditions.

[3] Vpp ramp rising speed must be less than 0.6 V/us after Power-on. Violating this specification may cause chip to restart.
[4] T;amp - linear voltage ramp duration 0 V to Vpp on PIN1 relative to GND.

[5] Typical value is given for T = 25 °C, maximum value is given for T = -40 °C to 105 °C.
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Table 7. Input Leakage Current at T = -40 °C to +105 °C

Parameter Symbol Condition Min Typ Max Unit
ViN=0V, Vpp =171V
N bb - 0.00 200 nA
ACMPO Ext. Vref
Vin=0V, Vpp=1.71V
IN bb - 0.00 200 nA
ACMPO Buffer — Enable
Vin=0V, Vpp=1.71V
IN bb = - - 0.00 200 nA
ACMPO Buffer — Disable
Vin=0V, Vpp=1.71V
IN Dob - 0.00 200 nA
ACMPO0,1,2,3,4,5 Ext. Vref
V|N = OV, VDD= 1.71V
ACMPO, 1, 2, 3, 4 Buffer — - 0.00 200 nA
Enable
Vin=0V, Vpp=1.71V
IN ob _ - 0.00 200 nA
ACMPO,1,2,3,4 Buffer — Disable
Vin = Voo, Vpp = 1.71V
IN = ¥DD- ¥DD - 0.05 200 nA
ACMPO Ext. Vref
Vin=0V, Vpp=1.71V
IN > 'DD - 0.01 200 nA
ACMPO Buffer — Enable
Vin = Voo, Vpp = 1.71 V
IN = DD- *DD ™ - - 0.01 200 nA
ACMPO Buffer — Disable
Vine= Voo, Vpop = 1.71 V
ke N> "D "D - 0.10 200 nA
ACMP Input Leakage (Absolute | ACMP0,1,2,3,4,5 Ext. Vref
Value Vin =V, Vrr =171V
) IN = 'DD> ¥DD - 0.01 200 nA
ACMPO0,1,2,3,4 Buffer — Enable
Vin = Vpp, Vpp = 1.71 V
IN = 'DD> ¥DD , - 0.02 200 nA
ACMPO,1,2,3,4 Buffer — Disable
Vin=0V,Vpp =33V 10 %,
IN b ° - 0.00 200 nA
ACMPO Ext. Vref
Vin=0V, Vpp =33V 10 %,
IN bb ° - 0.00 200 nA
ACMPO Buffer — Enable
ViN=0V, Wpp =33V =10 %,
, - 0.00 200 nA
ACMPO Buffer — Disable
Vin=0V, Wpp =3.3V£10 %,
IN bb ? - 0.00 200 nA
ACMPO0,1,2,3,4,5 Ext. Vref
Vin=0V,Vpp =33V 10 %,
IN ob ° - 0.00 200 nA
ACMPO0,1,2,3,4 Buffer — Enable
Vin=0V,Vpp =33V 10 %,
IN Db o - 0.00 200 nA
ACMPO,1,2,3,4 Buffer — Disable
Vin = Voo, Vop = 3.3V £ 10 %,
IN = ¥DD- ¥DD ’ - 0.07 200 nA
ACMPO Ext. Vref
Vin=0V, Vpp=3.3V 10 %,
IN Db ° - 0.02 200 nA
ACMPO Buffer — Enable
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Table 7. Input Leakage Current at T = -40 °C to +105 °C (Cont.)

Parameter Symbol Condition Min Typ Max Unit
Vin=Vpp, Vpp = 3.3V +£109
IN = ¥DD- "DD = * . - 0.02 200 nA
ACMPO Buffer — Disable
VN Y Vpp=3.3V+109
IN-= ¥DD- ¥DD %, - 0.11 200 nA
ACMPO0,1,2,3,4,5 Ext. Vref
Viy =V Vpp=3.3V+109
IN = ¥DD- ¥DD %, - 0.02 200 nA
ACMPO,1,2,3,4 Buffer — Enable
Vin = Vpp, Vpp =3.3V +£10 %,
IN = *bD> 7DD o - 0.05 200 nA
ACMPO,1,2,3,4 Buffer — Disable
Vin=0V,Vpp=5V,
IN b - 0.00 200 nA
ACMPO Ext. Vref
Vin=0V,Vpp=5V,
IN DD - 0.00 200 nA
ACMPO Buffer — Enable
Vin=0V,VWpp=5V,
IN bb - 0.00 200 nA
ACMPO Buffer — Disable
ViNn=0V,VWpp=5V,
ke N bb - 0.00 200 nA
ACMPO0,1,2,3,4,5 Ext. Vref
ACMP Input Leakage (Absolute
Vin=0V,Vpp=5V,
Value) IN ob - 0.00 200 nA
ACMPO0,1,2,3,4 Buffer — Enable
Vin=0V,Vpp=5V,
IN ob , - 0.00 200 nA
ACMPO,1,2,3,4 Buffer — Disable
Vin=Vpp, Vpp =5V,
IN = DD> ¥DD - 0.09 200 nA
ACMPO Ext. Vref
Vin=0V,Vpp=5V,
IN bb - 0.03 200 nA
ACMPO Buffer — Enable
Vin =Vpp, Vpp =5V,
IN = ¥DD> *DD = * - 0.03 200 nA
ACMPO Buffer — Disable
Vin-=Vpp, Vpp =5V,
IN-= ¥DD- ¥DD - 0.12 200 nA
ACMPO0,1,2,3,4,5 Ext. Vref
Vin =Vpp, Vpp =5V,
IN = DD- DD - 0.03 200 nA
ACMPO,1,2,3,4 Buffer — Enable
Vin =Vpp, Vpp =5V,
IN = 'DD> DD , - 0.07 200 nA
ACMPO,1,2,3,4 Buffer — Disable
ViN=0V,Vpp=1.71V - - 200 nA
V|N = VDD, VDD =171V - - 200 nA
| _ _
PGA Input Leakage LKG ViIN=0V,Vpp=3.3V£10% - - 200 nA
ADC Mode = DI, PD, SE (Absolute
ode = , s Value) VIN = VDD, VDD =33V+10% - - 200 nA
V|N =0V, VDD =5V - - 200 nA
V|N = VDD, VDD =5V - == 200 nA
Logic Input without Schmitt I ke ViN=0V,Vpp=1.71Vto 5V - 0.01 200 nA
Trigger (Floating) Leakage (Absolute
(pins 2-16, 20) Value) VlN = VDD, VDD =171Vtob5V == 0.19 275 nA
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Table 7. Input Leakage Current at T = -40 °C to +105 °C (Cont.)

Parameter Symbol Condition Min Typ Max Unit
Logic Input without Schmitt ViN=0V,Vpp=171Vto 5V - 0.00 200 nA
Trigger (Floating) Leakage
(pins 17, 18, 19) VlN = VDD, VDD =1.71Vto5V - 6.45 496 nA
Logic Input with Schmitt Trigger ViN=0V,Vpp=171Vto 5V - 0.00 200 nA
(Floating) Leakage
(pins 2-16, 20) VlN = VDD, VDD =171Vto5V - 0.19 275 nA
Logic Input with Schmitt Trigger I ke ViN=0V,Vpp=171Vto 5V -- 0.00 200 nA
(Floating) Leakage (Absolute
(pins 17, 18, 19) Value) VlN = VDD, VDD =1.71Vto5V - 6.33 497 nA
Low-Level Logic Input ViN=0V,Vpp=171Vto 5V - 0.00 200 nA
(Floating) Leakage
(pins 2-16, 20) VlN = VDD, VDD =171Vto5V - 0.19 275 nA
Low-Level Logic Input ViN=0V,Vpp=171Vto 5V -- 0.00 200 nA
(Floating) Leakage
(pins 17’ 18, 19) V|N = VDD, VDD =1.71Vto5V - 6.30 496 nA
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3.5 Macrocells Current Consumption
Table 8. Typical Current Consumption Estimated for Each Macrocell at T = -40 °C to +105 °C

Condition Vpp=1.71V | Vpp=3.3V | Vpp=5V | Unit
Quiescent current 0.29 0.39 0.4 MA
BG Force On, Output Delay = 550 us 35.56 29.24 29.89 MA
Charge Pump Mode - Any 0.29 0.38 0.40 MA
LF OSC Force PWR On; Matrix PWR Down Dis; Pre-Divider = 1 0.47 0.52 0.53 MA
LF OSC Force PWR On; Matrix PWR Down Dis; Pre-Divider = 16 0.46 0.49 0.49 MA
RC OSC (25 kHz) Force PWR On; Matrix PWR Down Dis;

Pre-Divider = 1; Second Divider = 1 4.52 519 531 WA

RC OSC (25 kHz) Force PWR On; Matrix PWR Down Dis;

Pre-Divider = 8; Second Divider = 1 4.30 473 4.80 WA

RC OSC (2 MHz) Force PWR On; Matrix PWR Down Dis;

Pre-Divider = 1; Second Divider = 1 34.18 59.68 64.61 WA

RC OSC (2 MHz) Force PWR On; Matrix PWR Down Dis;

Pre-Divider = 8; Second Divider = 1 16.92 23.22 24.43 WA

RING OSC Force PWR On; Matrix PWR Down Dis;

Pre-Divider = 1; Second Divider = 1 80.11 112.34 120.23 WA

RING OSC Force PWR On; Matrix PWR Down Dis;

Pre-Divider = 16; Second Divider = 1 57.28 62.06 64.75 WA

Internal Vref 77.63 77.3 77.95 MA

DACO Force On 47.86 41.90 42.56 MA

DACO0+DAC1 Force On 97.63 94 94.67 MA

PGA Force On; Gain = 0.25; ADC SE; Ext_OUT Dis 106.11 105.38 113.46 MA

PGA Force On; Gain = 0.5; ADC SE; Ext_OUT Dis 100.00 98.13 99.04 MA

PGA Force On; Gain = 1; ADC SE; Ext_OUT Dis/En 67.84 62.44 63.06 uA

PGA Force On; Gain = 2; ADC SE; Ext_OUT Dis 100.58 98.51 99.41 uA

PGA Force On; Gain = 4; ADC SE; Ext_OUT Dis 101.15 98.88 99.69 A

ACMPO; Hyst Disable or Hyst = 25 mV; IN PING;

Buff Bandwidth = 1 kHz; Gain =1; Vref=1V 46.09 40.10 40.75 WA

ACMPO; Hyst Disable; IN Buffered PING;

BUF Bandwidth = 1 kHz; Gain = 0.25, 0.33, 0.5; Vref =1V 47.68 45.07 45.99 WA

ACMPQO; Hyst Disable; IN Buffered PING;

BUF Bandwidth = 1 kHz; Gain = 1; Vref =1V 51.19 45.83 46.53 WA

ACMPO; Hyst Disable; IN Buffered PING;

BUF Bandwidth = 5 kHz; Gain = 1; Vref =1V 56.49 51.63 52.34 WA

ACMPO; Hyst Disable; IN Buffered PING;

BUF Bandwidth = 20 kHz; Gain = 1; Vref=1V 68.11 64.36 65.15 WA

ACMPO; Hyst Disable; IN Buffered PING;

BUF Bandwidth = 50 kHz; Gain = 1; Vref =1V 89.69 88.07 89.07 WA

ACMPO; Hyst Disable; IN Vpp; BUF Bandwidth = 1 kHz;

Gain = 1: Vref = 1 V 42.72 41.95 42.61 MA

ACMPO; Hyst Disable; IN PIN6; BUF Bandwidth = 1 kHz;

100uA En; Gain = 1; Vref = 1 V 80.52 76.08 76.83 WA
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Table 8. Typical Current Consumption Estimated for Each Macrocell at T = -40 °C to +105 °C (Cont.)

Condition Vpp=1.71V | Vpp=3.3V | Vpp=5V | Unit

ACMPO,1,2,3,4,5; Hyst Disable; IN PIN6,12,13,15,3,4; BUF Bandwidth = 1 kHz; 70.90 65.73 66.36 uA
Gain=1; Vref=1V
ACMPO WS En; Force Sleep Low; CNT Data = 10 4.69 4.19 4.26 MA
ADC PD; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (25 kHz);

. 35.23 37.45 37.56 MA
CLK Divider = 1; WS En; Force Sleep Low; CNT Data = 10
ADC PD; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (25 kHz);

. 368.32 387.98 389.54 MA
CLK Divider = 1
ADC DI; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (25 kHz);

. 379.01 400.05 401.65 MA
CLK Divider = 1
ADC DI; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (25 kHz);

. 36.28 38.58 38.75 MA
CLK Divider = 1; WS En; Force Sleep Low; CNT Data = 10
ADC SE; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (25 kHz);

. 168.86 168.06 168.84 MA
CLK Divider - Any
ADC SE; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (25 kHz);

. 16.57 16.64 16.75 MA
CLK Divider = 1; WS En; Force Sleep Low; CNT Data = 10
ADC SE; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (2 MHz);

. 204.74 239.56 247.46 MA
CLK Divider =1
ADC SE; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (2 MHz);

o 198.20 223.08 228.91 MA
CLK Divider = 16
ADC SE; Vref = 1.2 V; Analog Force En; CLK Source: RC OSC (2 MHz);

o 18.96 21.86 22.52 MA
CLK Divider = 1; WS En; Force Sleep Low; CNT Data = 10
ADC S.E'; Vrej= 1.2 V; Analog Force En; CLK Source: RING OSC; 273.88 425.84 499.10 UA
CLK Divider =1
ADC SE; Vref = 1.2 V; Analog Force En; CLK Source: RING OSC;
CLK Divider = 16 246.19 332.03 349.54 MA
ADC SE; Vref = PWR Div(0.25 x Vpp); Analog Force En; CLK Source:
RC OSC (25 kHz); CLK Divider = 1 162.09 165.18 166.51 bA
ADC SE; Vref = PWR Div(0.25xVpp); Analog Force En; CLK Source:
RC OSC (25k kHz); CLK Divider = 1; WS En; Force Sleep Low; 15.87 16.37 16.53 MA
CNT Data =10
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3.6 Timing Specifications
Table 9. Typical Delay Estimated for Each Macrocell at T = 25 °C

VDD= 1.71V VDD=3.3V VDD= 5V
Parameter Symbol Conditions Unit
Rising | Falling | Rising | Falling | Rising | Falling
Delay tpd Both Matrix 2-bit LUT 19 17 6 6 6 5 ns
Delay tpd Both Matrix 3-bit LUT 21 18 7 6 6 6 ns
Delay tpd Matrix 0 4-bit LUT 28 26 9 9 9 8 ns
Delay tpd Matrix 1 4-bit LUT 23 19 8 7 7 6 ns
Delay tpd Both Matrix DFF Q 27 25 9 10 8 9 ns
Delay tpd Both Matrix DFF nQ 27 23 10 10 9 9 ns
Delay tpd Both Matrix DFF nSET Q 33 -- 11 - 10 -- ns
Delay tpd Both Matrix DFF nSET nQ -- 30 -- 11 -- 10 ns
Delay tpd Both Matrix DFF nRST Q -- 28 -- 10 - 9 ns
Delay tpd Both Matrix DFF nRST nQ 31 - 10 -- 9 - ns
Delay tpd Matrix O Digital Input to 1x 3-State (Hi- _ 42 _ 16 B 15 ns
Z1to0)
Matrix O Digital Input to 1x 3-State
Delay tpd . 47 -- 17 - 16 -- ns
(Hi-Zto 1)
Matrix 1 Digital Input to 1x 3-State
Delay tpd . - 36 -- 14 - 13 ns
(Hi-Z to 0)
Matrix 1 Digital Input to 1x 3-State
Delay tpd . 41 - 15 -- 14 -- ns
(Hi-Z to 1)
Delay tpd Matrix O Digital Input to PP 1x 44 42 16 17 15 16 ns
Delay tpd Matrix 1 Digital Input to PP 1x 36 34 13 14 12 13 ns
Delay tpd Matrix O Digital Input to NMOS 1x -- 40 -- 16 - 15 ns
Delay tpd Matrix 1 Digital Input to NMOS 1x - 32 -- 12 - 1" ns
Matrix O Digital Input to PP 2x 3-State
Delay tpd . - 41 - 16 - 14 ns
(Hi-Z to 0)
Matrix O Digital Input to PP 2x 3-State
Delay tpd . 45 -- 17 -- 16 -- ns
(Hi-Zto 1)
Matrix 1 Digital Input to PP 2x 3-State
Delay tpd . - 35 -- 13 - 12 ns
(Hi-Z to 0)
Matrix 1 Digital Input to PP 2x 3-State
Delay tpd . 39 - 15 -- 14 -- ns
(Hi-Z to 1)
Delay tpd Matrix 0 Digital Input to PP 2x 42 41 16 16 15 15 ns
Delay tpd Matrix 1 Digital Input to PP 2x 34 32 13 13 12 12 ns
Delay tpd Matrix O Digital Input to NMOS 2x - 39 -- 15 - 14 ns
Delay tpd Matrix 1 Digital Input to NMOS 2x - 31 -- 12 -- 1" ns
Matrix O Digital Input to PP 1x With
Delay tpd Schmitt Trigger 44 43 17 18 16 17 ns
Matrix 1 Digital Input to PP 1x With
Delay tpd Schmitt Trigger 38 35 14 15 13 14 ns
Delay tpd Matrix O Digital Input Low Voltage 51 564 18 187 17 168 ns
Delay tpd Matrix 1 Digital Input Low Voltage 41 392 15 134 14 121 ns
Delay tpd Both Matrix INV 19 16 6 7 5 6 ns
Delay tpd Both Matrix LATCH Q 25 24 9 9 8 8 ns
Delay tpd Both Matrix LATCH nQ 27 22 8 9 7 8 ns
Delay tpd Both Matrix LATCH nSET Q 30 -- 10 -- 9 -- ns
Delay tpd Both Matrix LATCH nSET nQ -- 26 -- 10 -- 9 ns
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Table 9. Typical Delay Estimated for Each Macrocell at T = 25 °C (Cont.)

Delay tpd Both Matrix LATCH nRST Q -- 30 -- 1" -- 10 ns
Delay tpd Both Matrix LATCH nRST nQ 33 -- 11 -- 10 -- ns
Delay tpd Matrix Ports PO - P9 15 13 5 4 4 4 ns
Delay tpd Matrix Ports P10 - P19 22 20 8 7 7 7 ns
Delay tpd PGen CLK 31 32 12 12 11 11 ns
Delay tpd PGen Hi-Z to 0 - 33 -- 13 - 12 ns
Delay tpd PGen Hi-Z to 1 37 -- 13 -- 1 -- ns
Delay tpd Both Matrix Pipe Delay CLK Q 37 35 13 14 12 13 ns
Delay tpd Both Matrix Pipe Delay CLK nQ -- 40 -- 16 -- 15 ns
Delay tpd Both Matrix Pipe Delay CLK nRST Q - 38 -- 15 - 14 ns
Delay tpd Both Matrix Pipe Delay CLK nRST nQ 45 -- 16 -- 15 -- ns

Table 10. Programmable Delay Expected Delays and Widths (Typical) at T =25 °C

Parameter Symbol Note Vpp=1.71V | Vpp=3.3V | Vpp=5.0V | Unit
Pulse Width, . Mode: (any) edge detector,
1 cell time 1 Output mode: Non-delayed 401 160 148 ns
Pulse Width, :
ulse Wi time 1 Mode: (any) edge detector, 798 316 292 ns
2 cell Output mode: Non-delayed
Pulse Width, :
wee T time 1 | Mode: (any) edge detector, 1196 473 437 ns
3 cell Output mode: Non-delayed
Pulse Width, :
u I time 1 Mode: (any) edge detector, 1592 630 582 ns
4 cell Output mode: Non-delayed
Mode: (any) edge detector,
Delay, 1 cell tpd Output mode: Non-delayed 37 13 12 ns
Mode: (any) edge detector,
Delay, 2 cell tpd Output mode: Non-delayed 37 13 12 ns
Mode: (any) edge detector,
Delay, 3 cell tpd Output mode: Non-delayed 37 13 12 ns
Mode: (any) edge detector,
Delay, 4 cell tpd Output mode: Non-delayed 37 13 12 ns
Pulse Width, :
u I time 1 Mode: (any) edge detector, 3093 157 145 ns
1 cell Output mode: Delayed
Pulse Width, :
ulse Wi time 1 Mode: (any) edge detector, 790 312 288 ns
2 cell Output mode: Delayed
Pulse Width, :
ulse Wi time 1 Mode: (any) edge detector, 1179 466 430 ns
3 cell Output mode: Delayed
Pulse Width, :
time 1 | Mode: (any) edge detector, 1578 621 573 ns
4 cell Output mode: Delayed
. Mode: (any) edge detector,
Delay, 1 cell time 2 Output mode: Delayed 226 78 71 ns
. Mode: (any) edge detector,
Delay, 2 cell time 2 Output mode: Delayed 407 143 128 ns
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Table 10. Programmable Delay Expected Delays and Widths (Typical) at T = 25 °C (Cont.)

Parameter Symbol Note Vpp=1.71V | Vpp=3.3V | Vpp=5.0V | Unit
. Mode: (any) edge detector,
Delay, 3 cell time 2 Output mode: Delayed 591 207 186 ns
. Mode: (any) edge detector,
Delay, 4 cell time 2 Output mode: Delayed 772 271 244 ns
time 2 +
Delay, 1 cell time 1 Mode: Both edge delay 438 172 158 ns
time 2 +
Delay, 2 cell time 1 Mode: Both edge delay 835 328 303 ns
time 2 +
Delay, 3 cell time 1 Mode: Both edge delay 1233 485 447 ns
time 2 +
Delay, 4 cell time 1 Mode: Both edge delay 1631 641 592 ns
[1] See Timing Diagram section 17.1 Programmable Delay Timing Diagram - Edge Detector Output.
3.7 Oscillator Specifications
See section 19. Clocking.
Table 11. Oscillators Frequency Limits
Temperature Range
Power Supply Range +25°C -40 °C to +105 °C
osC (Vpp), V
bk Minimum Maximum Minimum Maximum
Error, % Error, %
Value, kHz | Value, kHz Value, kHz | Value, kHz
-20.3 -25.2
1.71 Vto 5 viZ 1.379 2.345 1.294 2.376
+35.5 +37.3
-20.2 -25.2
1.8V 5% 1.380 2.227 1.294 2.272
LF OSC +28.7 +31.3
(1.73 kHz) -15.8 -20.6
33V+10% 1.457 2.092 1.373 2.133
-20.9 +23.3
33V+10% -19.8 -24.7
over lifetime at 1.387 2.232 1.303 2.273
105 °Cl2] +29.0 +314
-16.0 -20.8
23Vto3.6V 1.454 2.092 1.371 2.133
+20.9 +23.3
23Vto3.6V -20.0 -24.8
:_FSEHC over lifetime at 1.384 2.232 1.301 2.273
(1.73 kHz) 105 °Cl2] +29.0 +31.4
-15.6 -21.97
5V 1.460 2.180 1.350 2.180
+26.0 +26.01
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Table 11. Oscillators Frequency Limits (Cont.)

Temperature Range
Power Supply Range +25°C -40 °C to +105 °C
0osC (Vop), V
DbD/> Minimum Maximum Minimum Maximum
Error, % Error, %
Value, kHz | Value, kHz Value, kHz | Value, kHz
-9.8 -11.5
1.71V to 5 V2] 22.538 32.165 22.127 39.173
+28.7 56.7111
-8.2 -20.9
1.8V +5 %[ 22.943 28.046 19.776 38.600
+12.2 +54 401
-1.0 -6.1
3.3V10% 24.741 25.344 23.485 26.423
+1.4 +5.7
3.3V+10% -2.6 -7.6
RC OSC over lifetime at 24.341 26.444 23.090 27.550
(25 kHz) 105 °cl2] +5.8 +10.2
-2.3 -6.7
23Vto36V 24.433 26.066 23.329 26.930
+4.3 +7.7
23Vto3.6V -3.9 -8.2
over lifetime at 24.033 27.644 22.953 28.163
105 °cl2 +10.6 +12.7
-1.8 -4.1
5V 24 .55 25.63 23.97 26.160
+2.5 +4.6
-27.8 -30.4
1.71V to 5 V2] 1443.1 2360.3 1393.0 2429.1
+18.0 +21.5
-2.9 -8.3
1.8V+5% 1942.4 2133.0 1834.3 2197.4
+6.7 +9.9
1.8V+5% -17.0 -22.4
over lifetime at 1659.4 2303.0 1551.3 2367.4
° +15.1 +18.4
RC 0SC 105 °Cl2
(2 MHz) 1.6 -10.5
3.3V10% 1967.79 2039.87 1789.67 2121.76
+2.0 +6.1
3.3V10% -15.8 -24.7
over lifetime at 1684.8 2289.9 1506.7 2371.8
105 °cl2l -14.5 +18.6
-4.6 -10.5
23Vto3.6V 1908.23 2095.59 1789.67 2157.98
+4.8 +7.9
23Vto36V -18.7 -24.7
over lifetime at 1625.2 2345.6 1506.7 2408.0
RC OSC 105 °Cl2l +17.3 +20.4
(2 MHz)
-1.9 -9.3
5V 1963.0 2094.3 1814.8 2143.3
+4.7 +7.2
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Table 11. Oscillators Frequency Limits (Cont.)

Temperature Range
Power Supply Range +25°C -40 °C to +105 °C
osC (Vop), V
b Minimum Maximum Minimum Maximum
Error, % Error, %
Value, kHz | Value, kHz Value, kHz | Value, kHz
-15.5 -20.9
1.71V to 5 VI2 21135.8 31043.1 19766.7 31043.1
+24.2 +24.2
-14.9 -20.3
1.8V £5 %2 21268.7 31029.6 19928.3 31029.6
+24 .1 +24 .1
-12.3 -16.5
33V+10% 23687.7 30224.0 22551.8 30224.0
+11.9 +11.9
33V+10% -14.7 -18.9
Ring OSC over lifetime at 23036.4 30829.3 21900.5 30829.3
(27 MHz) 105 °Cl2] +14.2 +14.2
-12.3 -16.5
23Vto3.6V 23679.8 30224.7 22548.5 30224.7
+11.9 +11.9
23Vto3.6V -14.7 -18.9
over lifetime at 23028.5 30830.0 21897.2 30830.0
105 °Cl2] +14.2 +14.2
-9.1 -14.4
5V 24539.4 29663.7 23119.5 29663.7
+9.9 +9.9
[1] Based on characterization data and is not guaranteed. Due to the large frequency error of this device at 1.8 V, the SLG46620-
EV is not recommended for applications requiring accurate frequency at Vpp below 2.2V. This maximum frequency value is
documented only to provide designers guidance on the part's expected performance at these conditions.
[2] Calculations based on HTOL drift data.

3.71 OSC Power-On Delay

Table 12. Oscillators Power-On Delay

Ring OSC (27 MHz), | Ring OSC (27 MHz),
Power LF OSC (1.73 kHz) RC OSC (2 MHz) RC OSC (25 kHz) Bandgap Enable Bandgap Disable
Supply
Range Typ Max Typ Max Typ Max Typ Max Typ Max
(Vpp) V Value, Value, Value, Value, Value, Value, Value, Value, Value, Value,
Ms us ns ns Hs Hs ns ns us us
1.71 592.8 722.2 915.3 1238.9 41.6 45.1 -1 -1 -1 -

3 582.8 710.0 703.7 888.2 40.6 43.4 82.5 160.4 3.2 4.0
3.3 580.7 707.0 681.9 850.2 40.5 43.1 83.2 176.8 24 3.0
3.6 578.8 706.4 664.9 818.3 40.5 43.2 81.2 157.7 1.9 24

5 522.3 650.6 588.0 691.4 40.1 43.4 65.5 129.7 1.0 1.2

[1] Not recommend to use this oscillator with Vpp = 1.71 V.
[2] Typical value is given for T = 25 °C, maximum value is given for T = -40 °C to 105 °C.
[3] RC OSC Power Setting: "Auto Power-On", RC OSC Clock to Matrix Input: “Enable”.
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3.8 ACMP Specifications
Table 13. ACMP Specifications at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted
Parameter Symbol Note Condition Min Typ Max Unit
ACMP Input Voltage v Positive Input 0 - Vop \
Range ACMP .
Negative Input 0 -- 1.2 Vv
Vhys = 0 mV, Gain =1, T=25°C -8.09 - 20.71 mV
ACMP Input Offset Vref = 1200 mv -7 - 20.71 mV
Volt Voffset
oltage Vhys = 0 mV, Gain =1, T=25°C -9.34 - 6.68 | mV
Vref =100 mV -9.35 - 720 | mv
Vhys = 0 mV, Gain =1, T=25°C -17.43 - 13.77 mV
Vref = 100 mV -23.30 - 19.34 | mV
ACMP Buffer Input v Vhys = 0 mV, Gain =1, T=25°C -17.59 - 13.96 mV
Voltage Offset BUF_offset | \/ref = 600 mV -23.76 - 19.71 | mV
Vhys = 0 mV, Gain =1, T=25°C -39.29 - 33.00 mV
Vref = 1200 mV -74.22 - 6549 | mV
Force BG on - Disable,
Output Delay - 100 ps, - 91.7 696.2 us
VDD =171V
Force BG on - Disable,
Output Delay - 550 ps, - 4517 | 3381.8 us
VDD =171V
Force BG on - Disable,
Output Delay - 100 ps, -- 88.4 732.6 us
Vppz 3V
Force BG on - Disable,
Output delay - 550 ps, -- 461.2 3349.8 us
ACMP Power-On delay,
ACMP Startuo Time ¢ Minimal required wake Vop=3V
P start time for the “Wake and Force BG on - Enable,
Sleep function” ACMPO0,1, 2, 3, 4,
Vref =50 m V to 600 -- 212.5 401.1 ns
mV,
VDD =171V
Force BG on - Enable,
ACMPO,1, 2, 3, 4,
- 364.0 1040.4 ns
Vref = 1200 mV,
VDD =171V
Force BG on - Enable,
ACMPO,1, 2, 3, 4,
- 136.1 280.0 ns
Vref = 50 mV to 600 mV,
Vpp23V
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Table 13. ACMP Specifications at T = -40 °C to +105 °C, Vpp = 1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Note Condition Min Typ Max Unit

Force BG on - Enable,
ACMPO,1, 2, 3, 4,
Vref = 1200 mV,
Vpp23V

- 155.3 289.1 ns
ACMP Power-On delay,
Minimal required wake

time for the “Wake and
Sleep function”

Force BG on - Enable,
ACMS5,

Vref = 50 mV to 600 mV,
Vpp=171V

-- 389.5 514.7 ns

Force BG on - Enable,
. ACMP5,
ACMP Startup Time tstart Vief = 1200 mV - 653.9 | 1653.6 ns

VDD= 1.71V

ACMP Power-On delay, Force BG on - Enable,
Minimal required wake ACMPS,

time for the “Wake and Vref = 50 mV to 600 mV,
Sleep function” Vpp23V

-- 277.0 389.2 ns

Force BG on - Enable,

ACMP5,
- 313.2 4494 ns
Vref = 1200 mV,
Vpp23V
Vpp = 1.71V Low to High - 1.05 6.02 us
Overdrive = 10 mV High to Low - 1.08 4.49 us
Vpp =3.3V Low to High - 0.87 2.02 us
Overdrive = 10 mV High to Low - 0.80 3.46 us
Vpp =3.6 V Low to High -- 0.87 1.98 us
Overdrive = 10 mV High to Low - 0.80 3.38 us
Propagation Delay, VDD =5V Low to ngh - 0.85 1.82 us
Response Time Overdrive =10 mV High to Low - 0.83 3.96 s
for ACMP 0 PROP :
V|n+ Source — Vpp =1.71V Low to High -- 0.68 4.90 us
Buffered PIN Overdrive = 100 mV High to Low - 062 | 313 | s
Vpp =3.3V Low to High -- 0.50 1.57 us
Overdrive = 100 mV High to Low - 0.42 0.77 s
Vpp =3.6 V Low to High -- 0.50 1.59 us
Overdrive = 100 mV High to Low - 0.42 0.76 us
Vpp=5V Low to High - 0.46 1.39 us
Overdrive = 100 mV High to Low - 0.39 0.73 us
b o Del Vpp =1.71V Low to High -- 1.54 3.92 Ms
ropagation Delay, — -
Response Time Overdrive = 10 mV High to Low - 1.66 5.12 us
for ACMP 0 to 4 PROP
= Low to High -- 1.20 3.80 us
Vins Source — PIN Voo _3'3 v
Overdrive =10 mV High to Low - 1.31 6.53 us
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Table 13. ACMP Specifications at T = -40 °C to +105 °C, Vpp = 1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Note Condition Min Typ Max Unit
Vpp =3.6 V Low to High - 1.20 4.25 us
Overdrive = 10 mV High to Low - 1.31 7.77 us
Vpp=5V Low to High -- 1.16 5.25 us
Overdrive = 10 mV High to Low - 1.37 8.47 us
b o Del Vpp =1.71V Low to High -- 0.40 0.73 Ms
ropagation Delay, . -
Response Time Overdrive = 100 mV High to Low - 0.35 0.46 us
for ACMP 0 to 4 PROP
= Low to High -- 0.28 0.42 us
V|n+ Source — PIN Voo :.3'3 v 9
Overdrive = 100 mV High to Low - 0.26 0.35 us
Vpp =3.6V Low to High -- 0.28 0.40 us
Overdrive = 100 mV High to Low - 0.25 0.35 s
Vpp=5V Low to High -- 0.26 0.45 us
Overdrive = 100 mV High to Low - 0.24 0.41 us
Vpp =1.71V Low to High - 3.56 6.59 us
Overdrive = 10 mV High to Low - 3.48 6.39 us
Vpp =3.3V Low to High -- 3.40 6.85 us
Overdrive = 10 mV High to Low - 3.51 7.16 us
Vpp =3.6V Low to High -- 3.41 7.41 Ms
Overdrive =10 mV High to Low - 3.52 7.12 us
b o Del Vpp=5V Low to High -- 3.50 8.03 Ms
ropagation Delay, L -
Response Time Overdrive = 10 mV High to Low - 3.61 8.04 us
for ACMP 5 PROP
= Low to High -- 0.79 1.52 us
V|n+ Source — PIN Voo .1'71 v
Overdrive = 100 mV High to Low - 0.70 1.08 us
Vpp =3.3V Low to High -- 0.63 1.02 us
Overdrive = 100 mV High to Low - 0.59 1.00 us
Vpp =3.6 V Low to High -- 0.63 1.03 us
Overdrive = 100 mV High to Low - 0.59 0.95 us
Vpp=5V Low to High -- 0.62 1.07 us
Overdrive = 100 mV High to Low - 0.58 1.01 us
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Table 13. ACMP Specifications at T = -40 °C to +105 °C, Vpp = 1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Note Condition Min Typ Max Unit
VHYS =25mV
VL = Vref - Vyys/2 T=25°C 9.1 - 371 mV
V|H = Vref + VHYS/2
VHYS =50 mV
V= Vref - Vyys T=25°C 38.4 - 60.1 mV
V|H = Vref
VHYS =200 mV
VL = Vref - Viys T=25°C 186.6 -- 210.1 mV
V|H =Vin
Built-in Hysteresis Vhys
VHYS =25mV
V||_ = Vref - VHys/z 3.3 . 49.6 mV
V|H = Vref + VHyslz
VHYS =50 mV
V||_ = Vref - VHYS 37.2 - 66.7 mV
V|H = Vref
VHYS =200 mV
V= Vref - Vyys 184.9 -- 216.0 mV
V|H =Vin
Gain = 1x -- 100.0 -- MQ
Series Input Gain = 0.5x -- 1.0 -- MQ
. Ry --
Resistance " | Gain = 0.33x - 0.8 - MQ
Gain = 0.25x -- 1.0 -- MQ
G=1 Vref = 50...1200 mV -- 1 -
Vref =100 mV -1.98 - 2.65 %
G=05Vpp=1.71V
Vref = 600 mV -1.14 - 1.10 %
Vref =100 mV -2.39 - 2.69 %
G=0.5,
Vref = 600 mV -0.91 - 1.24 %
Vpp=33V+10%
Vref = 1200 mV -0.72 - 0.92 %
Vref = 100 mV -0.49 - 0.51 %
Gain error (including
threshold and internal G= 05, VDD =5V Vref = 600 mV -0.49 - 0.51 %
G
Vref error), Vref = 1200 mV -0.50 - 051 | %
T=-40°Cto +105°C
G=0.33,Vpp =171V Vref = 100 mV -1.01 -- 3.82 %
G =0.33, Vref = 100 mV -1.28 - 3.92 %
Vpp =33V £10% Vref = 600 mV -0.37 - 2.56 %
Vref = 100 mV -0.33 - 0.34 %
G=0.33,Vpp=5V Vref = 600 mV 0.33 - 0.34 %
Vref = 1200 mV 0.33 - 0.34 %
G=0.25Vpp=171V Vref = 100 mV -2.06 - 3.1 %
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Table 13. ACMP Specifications at T = -40 °C to +105 °C, Vpp = 1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Note Condition Min Typ Max Unit
G =0.25, Vref = 100 mV -2.32 - 3.08 %
Gain error (including Vbp=3.3V£10% Vref = 600 mV -1.03 - 1.47 %
threshold and internal G Vref = 100 mV 0.2 0.26 %
Vref error), rer = m -0.25 - : 0
T=-40°Cto +105°C G=0.25Vpp=5V Vref = 600 mV -0.25 - 0.26 %
Vref = 1200 mV -0.25 - 0.26 %

[1] Typical value is given at T = 25 °C.

3.9 Vref OUT Specifications

Table 14. Vref OUT Specifications at T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted

Parameter Symbol Note Conditions Min Typ Max Unit
T=25°C -10.47 -- 12.72 %
Vref =100 mV
-13.92 -- 11.97 %
T=25°C -1.81 -- 2.26 %
Vref = 600 mV
-2.46 -- 2.70 %
Vref OUT through Vref OUT Error
PINs 18 or 19 T=25°C -1.08 - 155 | %
Vref = 1000 mV
-1.78 -- 1.91 %
T=25°C -0.99 -- 1.24 %
Vref = 1200 mv[1]
-1.68 -- 1.48 %

[1] kVpp > 2.0 V.

3.10 ADC Specifications Including PGA

Note: PGA input voltage should not exceed values given in Table 3.

Table 15. Single-Ended ADC Operation, T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted

Parameter Symbol Note Conditions Min Max Unit
G=05 Vpp=25Vto3.6V 60 2060 mV
G=1 30 1030 mV
Input Voltage Range
(bit O to bit 255), relative Vinp G=2 20 520 mV
to GND
G=4 15 265 mV
G=8 12 137 mV
G=05 T=25°C,Vpp=33Vto36V - +3.8 LSB
G= -- 9.2 LSB
Offset Zero Errorl2] ZE G=2 - +42 | LSB
T=25°C
G=4 -- +3.4 LSB
G=8 - +3.8 LSB
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Table 15. Single-Ended ADC Operation, T = -40 °C to +105 °C, Vpp=1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Note Conditions Min Max Unit
G=05 Vpp =3.3Vto3.6V - 6.1 LSB
G=1 - +9.2 LSB
Offset Zero Errorl2] ZE G=2 - £92 | LSB
G=4 - +10.3 LSB
G=8 - +17.4 LSB
G=05 T=25°C,Vpp=33Vto3.6V - +5.1 LSB
G= - +10.0 LSB
G=2 - +8.9 LSB
T=25°C
G=4 - +9.3 LSB
G=38 - +9.0 LSB
Gain Error GE
G=05 Vpp=33Vto3.6V - +6.1 LSB
G= - +11.8 LSB
G=2 - +11.2 LSB
G=4 -- +12.4 | LSB
G=8 - +11.7 LSB
Integral Non-Linearity T=25°C - t44 | LSB
INL G=1
Error - +64 | LSB
Differential Non- T=25°C - 1.3 | LSB
. . DNL G=1
Linearity = 2.1 LSB

[1] To ensure linear operation, absolute input voltage on each pin should not exceed Vpp - 0.5.
[2] Calculations based on HTOL drift data.

Table 16. Differential ADC Operation, T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted

Parameter Symbol Note Conditions Min Max Unit
G=1 -500 500 mV
G=2 -250 250 mV

Input Voltage Range
(bit 0 to bit 255), Ving G=4 125 | 125 | mV

Differential
G=8 -62.5 62.5 mV
G=16 -31.25 | 31.25 mV
Typical Input Common y G=1,2,4,816 Vpp=18V£5% 400 | 550 | mv
Voltagel?! em Vpp =33V £10% 400 | 950 | mv
G= -- +6.3 LSB
G=2 - +6.3 LSB
Offset Zero Errorl4] ZE G=4 T=25°C - £56 | LSB
G=8 - 5.5 LSB
G=16 - +7.7 LSB
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Table 16. Differential ADC Operation, T = -40 °C to +105 °C, Vpp=1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Note Conditions Min Max Unit
G=1 -- +8.4 LSB
G=2 -- +8.4 LSB
Offset Zero Errorl4] ZE G=4 - +84 | LSB
G=8 -- +10.8 | LSB
G=16 -- +227 | LSB
G= -- +10.7 | LSB
G=2 -- +10.4 | LSB
G=4 T=25°C -- +10.2 | LSB
G=8 -- +8.8 LSB
G=16 -- +10.3 | LSB
Gain Error GE
G= -- +12.4 | LSB
G=2 -- +12.4 | LSB
G=4 -- +12.2 | LSB
G=8 -- +10.7 | LSB
G=16 -- +14.2 | LSB
T=25°C -- +2.8 LSB
G=1
-- +5.7 LSB
T=25°C -- +2.6 LSB
G=2
-- 5.5 LSB
i ; T=25°C -- +2.5 LSB
Integral Non-Linearity INL G=4
Error - +55 | LSB
T=25°C -- +2.6 LSB
G=8
-- +5.6 LSB
T=25°C -- +3.3 LSB
G=16
-- +5.6 LSB
T=25°C -- +1.7 LSB
G=1
-- +1.3 LSB
T=25°C -- +1.2 LSB
G=2
; ; _ -- +1.3 LSB
lefer.entlall Non DNL
Linearity T=25°C - +1.0 | LSB
G=4
-- +1.3 LSB
T=25°C -- +1.0 LSB
G=8
-- +1.2 LSB
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Table 16. Differential ADC Operation, T = -40 °C to +105 °C, Vpp=1.71 V to 5 V Unless Otherwise Noted (Cont.)

Parameter Symbol Note Conditions Min Max Unit

; ; _ T=25°C -- +1.3 LSB
lefer.entla.l Non DNL G=16

Linearity -- +1.3 LSB

[1] Vo = 500 mV.

[2] Vin, is given for convenience instead of V.

[3] To ensure linear operation, absolute input voltage on each pin should not exceed Vpp - 0.5.
[4] Calculations based on HTOL drift data.

Table 17. Pseudo-Differential ADC Operation, T = -40 °C to +105 °C, Vpp = 1.71 V to 5 V Unless Otherwise Noted

Parameter Symbol Note Conditions Min Max Unit
Input Voltage Range G=1 0 980 mV
(bit 0 to bit 255), Vind
Differential G=2 0 490 mV
Typlcal Negative Input y G= 1, 2 VDD =18V+5% 500 500 mV
Voltage Range " Vop =33V +10% 500 | 1250 | mV
T=25°C,
G=1 - +31 | LSB
VDD =171Vto5V
4 G=2 T=25°C, 2.7 | LSB
Offset Zero Errort4] ZE Vpp = 1.71Vt0 5V *2.
G=1 Vpp=171Vto5V - +54 | LSB
G=2 Vpp=171Vto5V - +6.7 | LSB
G=1 T=25°,Vpp=33Vto3.6V - +35 | LSB
G=2 T=25°,Vpp=33Vto3.6V - +50 | LSB
Gain Error GE
G=1 Vpp=33Vt03.6V - +6.8 | LSB
G=2 Vpp =3.3V10 3.6V - +6.8 | LSB
Vpp=33Vt03.6V - +32 | LSB
G=1 T=25°C,Vpp=1.71Vto5V - +6.5 | LSB
Integral ';:’r';'r“”ea”ty INL T=25°C, Vpp=3.3V103.6V 22 | LSB
Vpp=1.71Vto5V - +32 | LSB
G=2
T=25°C,Vpp=1.71Vto5V - +26 | LSB
Vpp=171Vto5V - +12 | LSB
Vpp=3.3Vt03.6V - +11 | LSB
G=1
Differential Non- T=25°C,Vpp=171Vto5V +12 | LSB
h DNL
Linearity T=25°C,Vpp=33Vto36V 1.1 | LSB
Vpp=1.71Vto5V - +11 | LSB
G=2
T=25°C,Vpp=1.71Vto5V - +11 | LSB

[1] Vem = 500 mV.

[2] Vin, is given for convenience instead of V.

[3] To ensure linear operation, absolute input voltage on each pin should not exceed Vpp - 0.5.
[4] Calculations based on HTOL drift data.
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3.11 PGA Specifications

Note: PGA input voltage should not exceed values given in section 3.1 Absolute Maximum Ratings.

Table 18. Single-Ended PGA Operation, T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted

Parameter Symbol Note Conditions Min Typ Max Unit
T=25°C,
G=0.25 -41.59 3.31 +48.63 mV
VDD =5V
T=25°C,
G=05 -25.65 1.15 +28.61 mV
Vpp=33Vto36V
G= T=25°C -10.59 0.95 +13.52 mV
G=2 T=25°C -15.76 | -0.80 +12.46 mV
G=4 T=25°C -14.74 | -1.02 +10.38 mV
11y [3
Offset Voltage(RTI) &1 Vos G=8 T=25°C 1474 | 131 | +1049 | mv
G=0.25 Vpp=5V -56.81 3.69 +53.36 mV
G=05 Vpp=3.3Vto3.6V -35.49 1.20 +33.34 mV
G= -13.83 0.91 +15.37 mV
G=2 -21.13 0.77 +14.88 mV
G=4 -19.42 1.04 +11.67 mV
G=8 -19.57 1.23 +12.27 mV
G=0.25 Vpp=5V 0.25 0.25 0.26 %
G=05 Vpp=33Vto36V -0.9 0.2 1.4 %
G= -0.2 0.0 0.1 %
Gain Error AG
G=2 -1.5 -0.3 1.0 %
G=4 -2.3 -0.6 0.9 %
G=8 -4.0 -1.3 0.8 %
. 50 to
Output Voltage Swing Vsw - 1380 -- mV
G=0.25 Vpp=5V 55.28 - 123112 | mV
G=05 Vpp=33Vto3.6V 56.65 - 1302.76 | mV
Linear Output Voltage v G= 104.07 - 1290.95 | mv
OUT_LIN
Rangel?! - G=2 11060 | - | 130443 | mv
G=4 109.90 - 1314.00 | mV
G=8 158.06 - 1356.10 | mV
[1] RTI - referred to input.
[2] Gain Error <10 %
[3] Calculations based on HTOL drift data.
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Table 19. Differential PGA Operation, T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted

Parameter Symbol Note Conditions Min Typ Max Unit
Offset Voltage (RTO[2]) Vos All gains Vig=0 - 550 - mv
G=1 T=25°C -23.16 0.86 11.71 mV
G=2 T=25°C -23.00 | 0.80 13.20 mV
G=4 T=25°C -22.43 0.57 13.76 mV
G=8 T=25°C -21.35 0.28 14.73 mV
Offset Voltage Error G=16 T=25°C -25.76 | -0.26 | 2345 | mV
(RTO)], 14] Avos G= 29.34 | 0.14 17.07 | mV
G=2 -30.59 | 0.18 18.17 mV
G=4 -33.09 | 0.18 22.88 mV
G=8 -42.94 | 0.13 36.08 mV
G=16 -73.59 | -0.06 68.30 mV
G= -1.4 -0.2 0.9 %
G=2 -2.0 -0.5 0.9 %
Gain Error AG G=4 -2.5 -0.9 0.6 %
G=8 -3.9 -1.5 04 %
G=16 -4.3 -1.8 0.6 %
G=1 -- 57 -- dB
G=2 -- 57 -- dB
%Z’;;r:t‘i)onn '\4‘;?: CMRR G=4 - 56 - dB
G=8 - 55 - dB
G=16 - 51 - dB
Input Common Mode ICMR All gains See Figure 25
Range
Output Voltage Swing Vsw -- fggtg - mV
G= 124.2 -- 1265.1 mV
G=2 124.6 -- 1265.8 mV
Li”ears:;zlét[s\]/o'tage VouT.LIN G=4 1266 | - 1267.4 | mV
G=8 207.5 -- 1333.4 mV
G=16 182.1 - 13334 | mV
[1]1 ADC - Power-On, Vcm = 500 mV.
[2] RTO - referred to output.
[3] Gain Error < 10 %.
[4] Calculations based on HTOL drift data.
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Table 20. Pseudo-Differential PGA Operation, T = -40 °C to +105 °C, Vpp =1.71 V to 5 V Unless Otherwise Noted

Parameter Symbol Note Conditions Min Typ Max Unit
Offset Voltage (RTO[2]) Vos All gains Vig=0 - 180 - mv
G=1 T=25°C -7.92 - 6.30 mV
Offset Voltage Error G=2 T=25°C -8.29 - 7.14 mV
RTO)H4! AVos
( G=1 1546 | - 1401 | mv
G=2 -17.22 - 16.21 mV
G=1 -3.0 -0.3 1.1 %
Gain Error AG
G=2 2.2 -0.5 0.9 %
Common-Mode G=1 - 56 - dB
- CMRR
Rejection Rate G=2 - 57 - dB
Negative Input Voltage vin All gains See Figure 26 and Figure
Range 27
. 50 to
Output Voltage Swing Vsw - 1380 - mv
Linear Output Voltage y G=1 89.70 - 1319.62 | mV
OUT_LIN
Rangel’l - G=2 96.38 | - | 120773 | mv

[1] ADC - Power-On, Vinn = 500 mV.

[2] RTO - referred to output.

[3] Gain Error < 10 %.

[4] Calculations based on HTOL drift data.

Table 21. Differential/Pseudo-Differential PGA Mode, T = -40 °C to +105 °C, Vpp = 1.71 V to 5 V Unless Otherwise

Noted
Parameter Symbol Note Conditions Min Typ Max Unit
Offset Voltage (RTI[2]) Vs All gains T=25°C,Vpp =3.3V - +1.9 - mvV
G=1 - -0.2 - %
G=2 - -0.5 - %
Gain Error AG G=4 -- -0.9 - %
G=8 - -1.5 - %
G=16 - -1.8 - %

[1] ADC - Power-Down, Vcm = 500 mV.
[2] RTI - referred to input.

[3] When ADC is powered down, PGA operation in Differential or Pseudo-Differential mode is not recommended. Parameters in
Table 21 are for reference only.
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4. User Programmability

The SLG46620-EV is a user programmable device with one time programmable (OTP) memory elements that are
able to configure the connection matrix and macrocells. A programming development kit allows the user the ability
to create initial devices. Once the design is finalized, the programming code (.gpx file) is forwarded to Renesas
Electronics Corporation to integrate into a production process.

Product

Definition

Customer creates their own design in
GreenPAK Designer

<

Emulate design to verify behavior

L

Program Engineering Samples with
GreenPAK Development Tools

4

Customer verifies GreenPAK in system
design

GreenPAK Design
approved

E-mail .gpx to greenpak@renesas.com

E-mail Product Idea, Definition, Drawing,
or Schematic to greenpak@renesas.com

;

Renesas Electronics Applications
Engineers review design specifications
with customer

4

Samples, Design, and Characterization
Report are sent to customer

GreenPAK Design
approved

Customer verifies GreenPAK design

a
N

NN

NN

TN Y (Y ()

e e
N

O
S S

GreenPAK Design
approved in system test

Custom GreenPAK part enters production

Figure 3. Steps to Create a Custom GreenPAK Device

R19DS0134EU0100 Rev.1.00 RENESAS Page 44
Jun 14, 2024



SLG46620-EV Datasheet

5. 10 Pins

The SLG46620-EV has a total of 18 multi-function 10 pins which can function as either a user defined Input or
Output, as well as serving as a special function (such as outputting the voltage reference), or serving as a signal
for programming of the on-chip Non Volatile Memory (NVM). Refer to section 2. Pin Information for normal and
programming mode pin definitions.

Of the 18 user defined IO pins on the SLG46620-EV, all but one of the pins (Pin 2) can serve as both digital input
and digital output. Pin 2 can only serve as a digital input pin or external reset.

5.1 Input Modes

Each 10 pin can be configured as a digital input pin with/without buffered Schmitt trigger, or can also be configured
as a low voltage digital input. Pins 3, 4, 5,6, 7, 8,9, 10, 12, 13, 14, 15, 16, and 17 can also be configured to serve
as analog inputs to the on-chip comparators. Pins 18 and 19 can also be configured as analog reference voltage
outputs.

5.2 Output Modes
Pins 3, 4,5,6,7, 8,9, 10, 12, 13, 14, 15, 16, 17, 18, 19, and 20 can all be configured as digital output pins.

5.3 Pull-Up/Down Resistors

All' 1O pins have the option for user selectable resistors connected to the input structure. The selectable values on
these resistors are 10 kQ, 100 kQ and 1 MQ. In the case of all IO pins, the internal resistors can be configured as
either Pull-up or Pull-downs.
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5.4 GPI Structure

5.4.1 GPI Structure (for Pin 2)

Input Mode [1:0]

00: Digital IN without Schmitt Trigger, WOSMT_EN = 1, OE =0

01: Digital IN with Schmitt Trigger, SMT_EN = 1, OE =0
10: Low Voltage Digital IN mode, LV_EN =1, OE =0

11: Reserved

Note 1: OE cannot be selected by user

Note 2: OE is Matrix output, Digital IN is Matrix input

PAD

Non-Schmitt
[N Trigger Input

WOSMT_EN
OE Schmitt

[N\ Trigger Input

SMT_EN
OE
Low Voltage

17
,\ Input

Floatin
op—=19
s1
s2
s3
900 kQ 90 kQ
Res_sel
[1:0]

LV_EN
OE

00: Floating
01: 10 kQ
10: 100 kQ
11: 1 MQ

Figure 4. PIN 2 GPI Structure Diagram

s0

Pull-up_EN

L

P Digital IN
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5.5 Matrix OE IO Structure
5.5.1 Matrix OE 10 Structure (for Pins 3, 5,7, 9, 13, 14, 16, 18, 19)

Non-Schmitt
Input Mode [1:0] l\ Trigger Input

00: Digital IN without Schmitt Trigger, WOSMT_EN = 1

01: Digital IN with Schmitt Trigger, SMT_EN = 1 WOSMT_EN

10: Low Voltage Digital IN mode, LV_EN =1

11: Analog 10 mode OE Schmitt

N\ Trigger Input

Output Mode [1:0] v > Digital IN
00: 1x Push-Pull mode, PP1x_EN =1 SMT EN

01: 2x Push-Pull mode, PP2x_EN =1, PP1x_EN =1 =

10: 1x NMOS Open-DRAIN mode, OD1x_EN =1 OE

11: 2x NMOS Open-DRAIN mode, OD2x_EN =1, OD1x_EN =1 Low Voltage

'\ Input
Note 1: Digital OUT and OE are Matrix output, Digital IN is Matrix input
Note 2: Can be varied over PVT, for reference only LV_EN
OE
> Analog IO
Floatin
op——"2
VDD
s1
(Note 2) s3
900kQ 90kQ  10kQ
Voo Res_sel
[1:0]

00: Floating Pull-up_EN

01: 10 kQ
EI )O—O| 10: 100 kQ
1:1MQ
Digital OUT /_’_,_o<]7 Digital OUT
OE ~{>c I OE
| OD1x_EN
PP1x_EN ———4 1

Voo EQPAD =

T

Digital OUT /_’_,—O<li Digital OUT
OE ‘{>c I OE
S OD2x_EN
PP2x_EN —————¢

Figure 5. Matrix OE 10 Structure Diagram
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5.5.2

Matrix OE 4x Drive Structure (for Pin 10)

N Trigger Input

Input Mode [1:0]

00: Digital IN without Schmitt Trigger, WOSMT_EN = 1
01: Digital IN with Schmitt Trigger, SMT_EN = 1

10: Low Voltage Digital IN mode, LV_EN = 1

11: Analog 10 mode

Output Mode [1:0]

00: 1x Push-Pull mode, PP1x_EN = 1

01: 2x Push-Pull mode, PP2x_EN = 1, PP1x_EN =1

10: 1x NMOS Open-DRAIN mode, OD1x_EN =1, ODn_EN =1

11: 2x NMOS Open-DRAIN mode, OD2x_EN =1, OD1x_en=1, ODn_EN =1

Note 1: Digital OUT and OE are Matrix output, Digital IN is Matrix input
Note 2: Can be varied over PVT, for reference only

WOSMT_EN
OE Schmitt
Tri Input
7> Trigger Inpu P Digital IN
SMT_EN |:
OE
Low Voltage
N Input
LV_EN
OE
> Analog IO

Floating

VDD
1720 2 _—,—
(Note 2) s3
900kQ 90kQ  10kQ S0
Res_sel
Voo [1:0] L
00: Floating Pull-up EN
01: 10 kQ
10: 100 kQ
Digital OUT Digital OUT
OE OE
OD1x_EN
PP1x_EN ——¢ 1 4x_EN
= - ODn_EN
VDD
Digital OUT
OE
0D2x_EN
Voo Eﬂ PAD = 1 4x_EN
- oDn_EN
Digital OUT Digital OUT
OE ‘{>C OE
4x_EN
PP2x EN ———4 ODn_EN
Digital OUT
OE
4x_EN
= oDn_EN
Figure 6. Matrix OE 10 4x Drive Structure Diagram
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5.6

5.6.1

Register OE 10 Stru

cture

Register OE 10 Structure (for Pins 4, 6, 8, 15, 17, 20)

Mode [2:0]

000:
001:
010:

Digital IN without Schmitt Trigger, WOSMT_EN = 1,
Digital IN with Schmitt Trigger, SMT_EN = 1, OE =0
Low Voltage Digital IN mode, LV_EN =1, OE =0

IN__Trigger Input

OE=0

WOSMT_EN
OE

Schmitt

011: Analog 10 mode N\ Trigger Input -
100: Push-Pull mode, PP_EN = 1, OE =1 L7, } Digital IN
101: NMOS Open-DRAIN mode, ODn_EN =1, OE = 1 SMT EN
110: PMOS Open-DRAIN mode, ODp_EN = 1, OE =1 =
111: Analog 10 and NMOS Open-DRAIN mode, ODn_EN = 1 and AIO_EN =1 OE
Low Voltage
Note 1: OE cannot be selected by user '\ Input
Note 2: Can be varied over PVT, for reference only
Note 3: Digital OUT and OE are Matrix output, Digital IN is Matrix input LV_EN
OE
> Analog 10
Floatin
sof——2
Voo
s1
s2
172 Q
(Note 2) s3

900 kQ
Res_sel
[1:0]

00: Floating
01: 10 kQ
10: 100 kQ
| 11: 1 MQ

G

90kQ  10kQ

Pull-up_EN

ODp_EN

Digital OUT Digital OUT

OE {>c |
|
2x_EN
PP_END_' —

OE

oDn_EN

ODp_EN E E
Digital OUT
OE Jl>c
2x7END_<
PP_EN =

Figure 7. Register 10 Structure Diagram

Digital OUT

OE

2x_EN
oDn_EN

:
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5.6.2 Register OE 4x Drive Structure (for Pin 12)

Non-Schmitt
Mode [,2{0] 3 ) . l\ Trigger Input
000: Digital IN without Schmitt Trigger, WOSMT_EN =1, OE =0
001: Digital IN with Schmitt Trigger, SMT_EN =1, OE=0 WOSMT EN
010: Low Voltage Digital IN mode, LV_EN =1, OE=0 =
011: Analog IO mode OE .
100: Push-Pull mode, PP_EN = 1, O = 1 foshmit
101: NMOS Open-DRAIN mode, ODn_EN = 1, OE = 1 gger npu P Digital IN
110: PMOS Open-DRAIN mode, ODp_EN = 1, OE =1
111: Analog |0 and NMOS Open-DRAIN mode, odn_EN =1 and AIO_EN =1

OE
Note 1: OE cannot be selected by user Low Voltage
Note 2: Digital OUT and OE are Matrix output, Digital IN is Matrix input '\ Input
Note 3: Can be varied over PVT, for reference only
LV_EN
OE
> Analog 10
Floatin
op—"2
Voo
s1
172Q s2 _—,_
(Note 3) s3

900 kQ 90 kQ

10 kQ

Res_sel
[1:0] 1
v 00: Floating Pull-up_EN =
oo 01: 10 kQ
10: 100 kQ
11: 1 MQ
Digital OUT Digital OUT
OE ‘{>c OE OD1x_EN
4x_EN
PP1x_EN —————¢
= = oDn_EN
q
Digital OUT
Vb OE
0oD2x_EN
4x_EN
l_ OoDn_EN
Voo Ezl PAD -
Digital OUT Digital OUT
4x_EN
PP2x_EN ————¢ 1 1 OoDn_EN
Digital OUT
OE
4x_EN
= ODn_EN
Figure 8. Register OE 4x Drive Structure Diagram
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5.7 10 Typical Performance
55
50
/ Push-Pull, PMOS 4x @ VDD = 3.3 V
5 /’ Push-Pull, PMOS 2x @ VDD = 3.3 V
40 Push-Pull, PMOS 1x @ VDD =3.3 V
/ Push-Pull, PMOS 4x @ VDD = 1.71 V
35 .
- /’ Push-Pull, PMOS 2x @ VDD = 1.71 V
<
£ 30 / Push-Pull, PMOS 1x @ VDD = 1.71V 1
5
= » / /.—
20 ,/
; /
(-
y L+
5 ,
/
0
33 31 2.9 27 25 23 21 1.9 17 15 13 11 0.9 0.7
Voy (V)
Figure 9. Typical High Level Output Current vs. High Level Output Voltage at T = 25 °C
45
I I I I I I
——NMOS 1x @ VDD =3.3 V -
4 = Push-Pull 1x @ VDD = 3.3 V [T i B
——NMOS 1x @ VDD = 1.71V _ T
B Push-Pull 1x @ VDD = 1.71V JP
30 P
25 L
< .
£ %
6 td
=20 //
I,‘
e doecdaeet====-—"1 r==
15 = S— ——-
//
10 —
L—]
—|
5 =
/ I
//
0
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
Vg (V)
Figure 10. Typical Low Level Output Current vs. Low Level Output Voltage, 1x Drive at T =25 °C
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80 -
T T T T 1 g I —
——NMOS 2x @ VDD =3.3V Lo=-T"
—/—
70 — Push-Pull 2x @ VDD = 3.3V et
——NMOS 2x @ VDD = 1.71V -7
60 |— Push-Pull 2x @ VDD = 1.71V el
—+
L4
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50 =
l,’
—_ ,I
< L7
E a0 -
5 e
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’4’ PR B,
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30 . B B
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/
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/ | _—
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/
0
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17

Vo (V)
Figure 11. Typical Low Level Output Current vs. Low Level Output Voltage, 2x Drive at T = 25 °C
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Figure 12. Typical Low Level Output Current vs. Low Level Output Voltage, 4x Drive at T =25 °C
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6. Connection Matrix

The SLG46620-EV has two Connection Matrices, which are used to create the internal routing for internal digital
signals inside the device, once it is programmed. The registers are programmed from the one-time NVM cells
during Test Mode Operation. All of the connection points for each logic cell within the SLG46620-EV have a
specific digital bit code assigned to it that is either set to active “High” or inactive “Low” based on the design that is
created. Once the 2048 register bits within the SLG46620-EV are programmed, a fully custom circuit will be
created.

Each Connection Matrix within the device has 64 inputs and 95 outputs. Each of the 64 inputs to each Connection
Matrix is hard-wired to the digital output of a particular source macrocell, including I/O pins, LUTs, ADC, analog
comparators, other digital macrocells and Vpp and VSS. The input to a digital macrocell uses a 6-bit register to

select one of these 64 input lines. All macrocells associated with a particular matrix has both its inputs and outputs
connected to that matrix. To make connections to macrocells associated with the other matrix, the user can select
the Matrix Cross Connection lines (see Figure 13).

Each matrix has 10 dedicated output connections for connecting to the other matrix, known as the “Cross
Connection “outputs. When using these cross connections, any macrocell can be connected to any other
macrocell in the device by first going through the other matrix. As there is fixed number of the Matrix Cross
Connections, it is important when making connections of the outputs of macrocells to the inputs of other
macrocells that this is done within the same matrix whenever possible. This will leave the Matrix Cross
Connection lines free for digital connections to resources associated with the other matrix.

For a complete list of the SLG46620-EV’s register table, see section 23. Register Definitions.

Matrix 0 to Matrix 1 Cross Connection

Matrix 1 to Matrix 0 Cross Connection

Figure 13. Matrix Cross Connection Block Diagram

R19DS0134EU0100 Rev.1.00 RENESAS Page 53
Jun 14, 2024



SLG46620-EV Datasheet

Matrix Input Signal N
Functions
GROUND 0
LUT2_0 Output 1
LUT2_1 Output 2
LUT2_2 Output 3

Cross Connection In-

put[9] from Matrix 1 61

nNRESET_matrix 62

Vbop 63

Matrix Inputs N 0 1 2 [ 94
Registers [5:0] [11:6] [17:12] | - emmaa [669:564]
Function INO of LUT2_0 INO of LUT2_1 INOOf LUT2_1 | . ...... Cross Connection
Matrix Outputs Output[9] to Matrix 1
Figure 14. Connection Matrix 0
Matrix Input Signal N
Functions
GROUND 0
LUT2_4 Output 1
LUT2_5 Output 2
LUT2_6 Output 3
Cross Connection In- 61
put[9] from Matrix O
nNRESET_matrix 62
Vbp 63
Matrix Inputs N 0 1 2 | e 94
Registers register[1029:1024] | register[1035:1030] | register[1041:1036] | - - - - - - - registers 1593:1588]
Function INO of LUT2_4 INO of LUT2_4 INOOf LUT2.5 | .. ._..... Cross Connectic_)n
Matrix Outputs Output[9] to Matrix 0

Figure 15. Connection Matrix 1
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Function

Pin 13

Pin 12

LUT

—’ Pin 14

Connection Matrix

Pin 12

Pin 13 l

LUT

Figure 16. Connection Matrix Example
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6.1 Matrix 0 Input Table

Table 22. Matrix 0 Input Table

Matrix Input Matrix Decode
Number Matrix 0 Input Signal Function 5 2 3 > 1 0
0 GROUND 0 0 0 0 0 0
1 LUT2_0 Output 0 0 0 0 0 1
2 LUT2_1 Output 0 0 0 0 1 0
3 LUT2_2 Output 0 0 0 0 1 1
4 LUT2_3 Output 0 0 0 1 0 0
5 LUT3_0 Output 0 0 0 1 0 1
6 LUT3_1 Output 0 0 0 1 1 0
7 LUT3_2 Output 0 0 0 1 1 1
8 LUT3_3 Output 0 0 1 0 0 0
9 LUT3_4 Output 0 0 1 0 0 1
10 LUT3_5 Output 0 0 1 0 1 0
1 LUT3_6 Output 0 0 1 0 1 1
12 LUT3_7 Output 0 0 1 1 0 0
13 LUT4_0/PGen Output 0 0 1 1 0 1
14 DFFO/LATCHO Output 0 0 1 1 1 0
15 DFF1/LATCH1 Output 0 0 1 1 1 1
16 DFF2/LATCH2 Output 0 1 0 0 0 0
17 DFF3/LATCHS3 Output 0 1 0 0 0 1
18 DFF4/LATCH4 Output 0 1 0 0 1 0
19 DFF5/LATCH5 Output 0 1 0 0 1 1
20 Pipe Delay 0 Out0 0 1 0 1 0 0
21 Pipe Delay 0 Out1 0 1 0 1 0 1
22 Edge Detect Programmable Delay 0 Output 0 1 0 1 1 0
23 Inverter 0 Output 0 1 0 1 1 1
24 Pin2 Digital Output 0 1 1 0 0 0
25 Pin3 Digital Output 0 1 1 0 0 1
26 Pin4 Digital Output 0 1 1 0 1 0
27 Pin5 Digital Output 0 1 1 0 1 1
28 Pin6 Digital Output 0 1 1 1 0 0
29 Pin7 Digital Output 0 1 1 1 0 1
30 Pin8 Digital Output 0 1 1 1 1 0
31 Pin9 Digital Output 0 1 1 1 1 1
32 Pin10 Digital Output 1 0 0 0 0 0
33 ACMPO Output 1 0 0 0 0 1
34 ACMP4 Output 1 0 0 0 1 0
R19DS0134EUO0100 Rev.1.00 RENESAS Page 56

Jun 14, 2024




SLG46620-EV Datasheet

Table 22. Matrix 0 Input Table (Cont.)

Matrix Input Matrix Decode
Number Matrix 0 Input Signal Function 2 3 5 ] 0
35 ACMPS5 Output 0 0 0 1 1
36 DLYO/CNTO Output 0 0 1 0 0
37 DLY2/CNT2 Output 0 0 1 0 1
38 DLY5/CNT5 Output 0 0 1 1 0
39 DLYB/CNT6 Output 0 0 1 1 1
40 DLY9/CNT9 Output 0 1 0 0 0
41 Sig_BG_OK 0 1 0 0 1
42 Power Detector Output 0 1 0 1 0
43 ADC interrupt 0 1 0 1 1
44 SPl interrupt 0 1 1 0 0
45 GROUND 0 1 1 0 1
46 GROUND 0 1 1 1 0
47 GROUND 0 1 1 1 1
48 Ring Oscillator Output 1 0 0 0 0
49 RC Oscillator Output 1 0 0 0 1
50 Low Frequency Oscillator Output 1 0 0 1 0
51 GROUND 1 0 0 1 1
52 Cross Connection Input from Matrix 1 [0] 1 0 1 0 0
53 Cross Connection Input from Matrix 1 [1] 1 0 1 0 1
54 Cross Connection Input from Matrix 1 [2] 1 0 1 1 0
55 Cross Connection Input from Matrix 1 [3] 1 0 1 1 1
56 Cross Connection Input from Matrix 1 [4] 1 1 0 0 0
57 Cross Connection Input from Matrix 1 [5] 1 1 0 0 1
58 Cross Connection Input from Matrix 1 [6] 1 1 0 1 0
59 Cross Connection Input from Matrix 1 [7] 1 1 0 1 1
60 Cross Connection Input from Matrix 1 [8] 1 1 1 0 0
61 Cross Connection Input from Matrix 1 [9] 1 1 1 0 1
62 nReset_Matrix 1 1 1 1 0
63 Vbp 1 1 1 1 1
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6.2 Matrix 0 Output Table

Table 23. Matrix 0 Output Table

R:?:::ZLSB“ Matrix 0 Output Signal Function Ma:'Lme;uetfut
[5:0] Matrix 0 OUT: In0 of LUT2_0 0
[11:6] Matrix 0 OUT: In1 of LUT2_0 1
[17:12] Matrix 0 OUT: In0 of LUT2_1 2
[23:18] Matrix 0 OUT: In1 of LUT2_1 3
[29:24] Matrix 0 OUT: In0 of LUT2_2 4
[35:30] Matrix 0 OUT: In1 of LUT2_2 5
[41:36] Matrix 0 OUT: In0 of LUT2_3 6
[47:42] Matrix 0 OUT: In1 of LUT2_3 7
[63:48] Matrix 0 OUT: In0 of LUT3_0 8
[59:54] Matrix 0 OUT: In1 of LUT3_0 9
[65:60] Matrix 0 OUT: In2 of LUT3_0 10
[71:66] Matrix 0 OUT: InO of LUT3_1 1
[77:72] Matrix 0 OUT: In1 of LUT3_1 12
[83:78] Matrix 0 OUT: In2 of LUT3_1 13
[89:84] Matrix 0 OUT: InO of LUT3_2 14
[95:90] Matrix 0 OUT: In1 of LUT3_2 15

[101:96] Matrix 0 OUT: In2 of LUT3_2 16
[107:102] Matrix 0 OUT: InO of LUT3_3 17
[113:108] Matrix 0 OUT: In1 of LUT3_3 18
[119:114] Matrix 0 OUT: In2 of LUT3_3 19
[125:120] Matrix 0 OUT: InO of LUT3_4 20
[131:126] Matrix 0 OUT: In1 of LUT3_4 21
[137:132] Matrix 0 OUT: In2 of LUT3_4 22
[143:138] Matrix 0 OUT: In0 of LUT3_5 23
[149:144] Matrix 0 OUT: In1 of LUT3_5 24
[155:150] Matrix 0 OUT: In2 of LUT3_5 25
[161:156] Matrix 0 OUT: In0 of LUT3_6 26
[167:162] Matrix 0 OUT: In1 of LUT3_6 27
[173:168] Matrix 0 OUT: In2 of LUT3_6 28
[179:174] Matrix 0 OUT: InO of LUT3_7 29
[185:180] Matrix 0 OUT: In1 of LUT3_7 30
[191:186] Matrix 0 OUT: In2 of LUT3_7 31
[197:192] Matrix 0 OUT: InO of LUT4_0 32
[203:198] Matrix 0 OUT: In1 of LUT4_0 33
[209:204] Matrix 0 OUT: In2 of LUT4_0 or PGen CLK 34
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Table 23. Matrix 0 Output Table (Cont.)

R:g:’i:trzrssBit Matrix 0 Output Signal Function Ma:'Lme;uetfut
[215:210] Matrix 0 OUT: In3 of LUT4_0 or PGen nRST 35
[221:216] Matrix 0 OUT: nSET or nRST of DFFO/LATCHO 36
[227:222] Matrix 0 OUT: Data of DFFO/LATCHO 37
[233:228] Matrix 0 OUT: Clock of DFFO/LATCHO 38
[239:234] Matrix 0 OUT: nSET or nRST of DFF1/LATCH1 39
[245:240] Matrix 0 OUT: Data of DFF1/LATCH1 40
[251:246] Matrix 0 OUT: Clock of DFF1/LATCH1 41
[257:252] Matrix 0 OUT: nSET or nRST of DFF2/LATCH2 42
[263:258] Matrix 0 OUT: Data of DFF2/LATCH2 43
[269:264] Matrix 0 OUT: Clock of DFF2/LATCH2 44
[275:270] Matrix 0 OUT: Data of DFF3/LATCH3 45
[281:276] Matrix 0 OUT: Clock of DFF3/LATCH3 46
[287:282] Matrix 0 OUT: Data of DFF4/LATCH4 47
[293:288] Matrix 0 OUT: Clock of DFF4/LATCH4 48
[299:294] Matrix 0 OUT: Data of DFF5/LATCH5 49
[305:300] Matrix 0 OUT: Clock of DFF5/LATCH5 50
[311:306] Matrix 0 OUT: Clock of Pipe Delay 0 51
[317:312] Matrix 0 OUT: Input Data of Pipe Delay 0 52
[323:318] Matrix 0 OUT: Reset of Pipe Delay 0 53
[329:324] Matrix 0 OUT: Input of Edge Detector and Programmable Delay 0 54
[335:330] Matrix 0 OUT: Input of Inverter O 55
[341:336] Matrix 0 OUT: Digital Output of Pin3 56
[347:342] Matrix 0 OUT: OE of Pin3 57
[353:348] Matrix 0 OUT: Digital Output of Pin4 58
[359:354] Matrix 0 OUT: Digital Output of Pin5 59
[365:360] Matrix 0 OUT: OE of Pin5 60
[371:366] Matrix 0 OUT: Digital Output of Pin6 61
[377:372] Matrix 0 OUT: Digital Output of Pin7 62
[383:378] Matrix 0 OUT: OE of Pin7 63
[389:384] Matrix 0 OUT: Digital Output of Pin8 64
[395:390] Matrix 0 OUT: Digital Output of Pin9 65
[401:396] Matrix 0 OUT: OE of Pin9 66
[407:402] Matrix 0 OUT: Digital Output of Pin10 67
[413:408] Matrix 0 OUT: OE of Pin10 68
[419:414] Matrix 0 OUT: PDB (Power-down) for ACMPO 69
[425:420] Matrix 0 OUT: PDB (Power-down) for ACMP4 70
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Table 23. Matrix 0 Output Table (Cont.)

R:g:’i:trzrssBit Matrix 0 Output Signal Function Ma:'Lme;uetfut
[431:426] Matrix 0 OUT: PDB (Power-down) for ACMP5 71
[437:432] Matrix 0 OUT: CNTO/CNT2/CNT9/ External Clock(CLK_Matrix0) 72
[443:438] Matrix 0 OUT: CNT5/CNT6 External Clock (CLK_Matrix1) 73
[449:444] Matrix 0 OUT: Input of DLY/CNTO 74
[455:450] Matrix 0 OUT: Input of DLY/CNT2 75
[461:456] Matrix 0 OUT: Keep of DLY/CNT2 76
[467:462] Matrix 0 OUT: Up of DLY/CNT2 77
[473:468] Matrix 0 OUT: Input of DLY/CNT5 78
[479:474] Matrix 0 OUT: Input of DLY/CNT6 79
[485:480] Matrix 0 OUT: Input of DLY/CNT9 80
[491:486] Matrix 0 OUT: ADC Power-down 81
[497:492] Matrix 0 OUT: CSB of SPI 82
[503:498] Matrix 0 OUT: SCLK of SPI 83
[509:504] Matrix 0 OUT: Oscillator Power-down 84
[515:510] Matrix 0 OUT: Cross Connection Output to Matrix 1 [0] 85
[521:516] Matrix 0 OUT: Cross Connection Output to Matrix 1 [1] 86
[627:522] Matrix 0 OUT: Cross Connection Output to Matrix 1 [2] 87
[633:528] Matrix 0 OUT: Cross Connection Output to Matrix 1 [3] 88
[639:534] Matrix 0 OUT: Cross Connection Output to Matrix 1 [4] 89
[545:540] Matrix 0 OUT: Cross Connection Output to Matrix 1 [5] 90
[5651:546] Matrix 0 OUT: Cross Connection Output to Matrix 1 [6] 91
[657:552] Matrix 0 OUT: Cross Connection Output to Matrix 1 [7] 92
[563:558] Matrix 0 OUT: Cross Connection Output to Matrix 1 [8] 93
[569:564] Matrix 0 OUT: Cross Connection Output to Matrix 1 [9] 94
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6.3 Matrix 1 Input Table

Table 24. Matrix 1 Input Table

Matrix Input Matrix Decode
Number Matrix 1 Input Signal Function 5 2 3 > 1 0
0 GROUND 0 0 0 0 0 0
1 LUT2_4 Output 0 0 0 0 0 1
2 LUT2_5 Output 0 0 0 0 1 0
3 LUT2_6 Output 0 0 0 0 1 1
4 LUT2_7 Output 0 0 0 1 0 0
5 LUT3_8 Output 0 0 0 1 0 1
6 LUT3_9 Output 0 0 0 1 1 0
7 LUT3_10 Output 0 0 0 1 1 1
8 LUT3_11 Output 0 0 1 0 0 0
9 LUT3_12 Output 0 0 1 0 0 1
10 LUT3_13 Output 0 0 1 0 1 0
1 LUT3_14 Output 0 0 1 0 1 1
12 LUT3_15 Output 0 0 1 1 0 0
13 LUT4_1 Output 0 0 1 1 0 1
14 DFF6/LATCH6 Output 0 0 1 1 1 0
15 DFF7/LATCH7 Output 0 0 1 1 1 1
16 DFF8/LATCHS8 Output 0 1 0 0 0 0
17 DFF9/LATCH9 Output 0 1 0 0 0 1
18 DFF10/LATCH10 Output 0 1 0 0 1 0
19 DFF11/LATCH11 Output 0 1 0 0 1 1
20 Pipe Delay 1 Out0 0 1 0 1 0 0
21 Pipe Delay 1 Out1 0 1 0 1 0 1
22 Edge Detect Programmable Delay 1 Output 0 1 0 1 1 0
23 Inverter 1 Output 0 1 0 1 1 1
24 Pin12 Digital Output 0 1 1 0 0 0
25 Pin13 Digital Output 0 1 1 0 0 1
26 Pin14 Digital Output 0 1 1 0 1 0
27 Pin15 Digital Output 0 1 1 0 1 1
28 Pin16 Digital Output 0 1 1 1 0 0
29 Pin17 Digital Output 0 1 1 1 0 1
30 Pin18 Digital Output 0 1 1 1 1 0
31 Pin19 Digital Output 0 1 1 1 1 1
32 Pin20 Digital Output 1 0 0 0 0 0
33 ACMP1 Output 1 0 0 0 0 1
34 ACMP2 Output 1 0 0 0 1 0
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Table 24. Matrix 1 Input Table (Cont.)

Matrix Input Matrix Decode
Number Matrix 1 Input Signal Function 2 3 5 ] 0
35 ACMP3 Output 0 0 0 1 1
36 DLY1/CNT1 Output 0 0 1 0 0
37 DLY3/CNT3 Output 0 0 1 0 1
38 DLY4/CNT4 Output 0 0 1 1 0
39 DLY7/CNT7 Output 0 0 1 1 1
40 DLY8/CNT8 Output 0 1 0 0 0
41 Sig_BG_OK 0 1 0 0 1
42 PWMO_DCMPO_Out_negative 0 1 0 1 0
43 PWMO_DCMPO_Out_positive 0 1 0 1 1
44 PWM1_DCMP1_Out_negative/SPI_Out[0] 0 1 1 0 0
45 PWM1_DCMP1_Out_positive/SPI_Out[1] 0 1 1 0 1
46 PWM2_DCMP2_Out_negative/SPI_Out[2] 0 1 1 1 0
47 PWM2_DCMP2_Out_positive/SPI_Out[3] 0 1 1 1 1
48 Ring Oscillator Output/SPI_Out[4] 1 0 0 0 0
49 RC Oscillator Output/SPI_Out[5] 1 0 0 0 1
50 Low Frequency Oscillator Output/SPI_Out[6] 1 0 0 1 0
51 GROUND/SPI_Out[7] 1 0 0 1 1
52 Cross Connection Input from Matrix 0 [0] 1 0 1 0 0
53 Cross Connection Input from Matrix 0 [1] 1 0 1 0 1
54 Cross Connection Input from Matrix 0 [2] 1 0 1 1 0
55 Cross Connection Input from Matrix 0 [3] 1 0 1 1 1
56 Cross Connection Input from Matrix 0 [4] 1 1 0 0 0
57 Cross Connection Input from Matrix 0 [5] 1 1 0 0 1
58 Cross Connection Input from Matrix 0 [6] 1 1 0 1 0
59 Cross Connection Input from Matrix 0 [7] 1 1 0 1 1
60 Cross Connection Input from Matrix 0 [8] 1 1 1 0 0
61 Cross Connection Input from Matrix 0 [9] 1 1 1 0 1
62 NRESET_Matrix 1 1 1 1 0
63 Vbp 1 1 1 1 1
6.4 Matrix 1 Output Table
Table 25. Matrix 1 Output Table
R:g:’l:trzrssBlt Matrix 1 Output Signal Function Ma:‘lerm?)l:fut
[1029:1024] Matrix 1 OUT: In0 of LUT2_4 0
[1035:1030] Matrix 1 OUT: In1 of LUT2_4 1
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Table 25. Matrix 1 Output Table (Cont.)

R:g:’i:trzrssBit Matrix 1 Output Signal Function Ma:'Lme;uetfut
[1041:1036] Matrix 1 OUT: In0 of LUT2_5 2
[1047:1042] Matrix 1 OUT: In1 of LUT2_5 3
[1053:1048] Matrix 1 OUT: In0 of LUT2_6 4
[1059:1054] Matrix 1 OUT: In1 of LUT2_6 5
[1065:1060] Matrix 1 OUT: In0 of LUT2_7 6
[1071:1066] Matrix 1 OUT: In1 of LUT2_7 7
[1077:1072] Matrix 1 OUT: In0 of LUT3_8 8
[1083:1078] Matrix 1 OUT: In1 of LUT3_8 9
[1089:1084] Matrix 1 OUT: In2 of LUT3_8 10
[1095:1090] Matrix 1 OUT: In0 of LUT3_9 11
[1101:1096] Matrix 1 OUT: In1 of LUT3_9 12
[1107:1102] Matrix 1 OUT: In2 of LUT3_9 13
[1113:1108] Matrix 1 OUT: In0 of LUT3_10 14
[1119:1114] Matrix 1 OUT: In1 of LUT3_10 15
[1125:1120] Matrix 1 OUT: In2 of LUT3_10 16
[1131:1126] Matrix 1 OUT: In0 of LUT3_11 17
[1137:1132] Matrix 1 OUT: In1 of LUT3_11 18
[1143:1138] Matrix 1 OUT: In2 of LUT3_11 19
[1149:1144] Matrix 1 OUT: In0 of LUT3_12 20
[1155:1150] Matrix 1 OUT: In1 of LUT3_12 21
[1161:1156] Matrix 1 OUT: In2 of LUT3_12 22
[1167:1162] Matrix 1 OUT: In0 of LUT3_13 23
[1173:1168] Matrix 1 OUT: In1 of LUT3_13 24
[1179:1174] Matrix 1 OUT: In2 of LUT3_13 25
[1185:1180] Matrix 1 OUT: In0 of LUT3_14 26
[1191:1186] Matrix 1 OUT: In1 of LUT3_14 27
[1197:1192] Matrix 1 OUT: In2 of LUT3_14 28
[1203:1198] Matrix 1 OUT: In0 of LUT3_15 29
[1209:1204] Matrix 1 OUT: In1 of LUT3_15 30
[1215:1210] Matrix 1 OUT: In2 of LUT3_15 31
[1221:1216] Matrix 1 OUT: In0 of LUT4_1 32
[1227:1222] Matrix 1 OUT: In1 of LUT4_1 33
[1233:1228] Matrix 1 OUT: In2 of LUT4_1 34
[1239:1234] Matrix 1 OUT: In3 of LUT4_1 35
[1245:1240] Matrix 1 OUT: nSET or nRST of DFF6/LATCH6 36
[1251:1246] Matrix 1 OUT: Data of DFF6/LATCH6 37
R19DS0134EUO0100 Rev.1.00 RENESAS Page 63

Jun 14, 2024




SLG46620-EV Datasheet

Table 25. Matrix 1 Output Table (Cont.)

R:g:’i:trzrssBit Matrix 1 Output Signal Function Ma:'Lme;uetfut
[1257:1252] Matrix 1 OUT: Clock of DFF6/LATCH6 38
[1263:1258] Matrix 1 OUT: nSET or nRST of DFF7/LATCH7 39
[1269:1264] Matrix 1 OUT: Data of DFF7/LATCH7 40
[1275:1270] Matrix 1 OUT: Clock of DFF7/LATCH7 41
[1281:1276] Matrix 1 OUT: nSET or nRST of DFF8/LATCH8 42
[1287:1282] Matrix 1 OUT: Data of DFF8/LATCH8 43
[1293:1288] Matrix 1 OUT: Clock of DFF8/LATCH8 44
[1299:1294] Matrix 1 OUT: Data of DFF9/LATCH9 45
[1305:1300] Matrix 1 OUT: Clock of DFF9/LATCH9 46
[1311:1306] Matrix 1 OUT: Data of DFF10/LATCH10 47
[1317:1312] Matrix 1 OUT: Clock of DFF10/LATCH10 48
[1323:1318] Matrix 1 OUT: Data of DFF11/LATCH11 49
[1329:1324] Matrix 1 OUT: Clock of DFF11/LATCH11 50
[1335:1330] Matrix 1 OUT: Clock of Pipe Delay 1 51
[1341:1336] Matrix 1 OUT: Input Data of Pipe Delay 1 52
[1347:1342] Matrix 1 OUT: Reset of Pipe Delay 1 53
[1353:1348] Matrix 1 OUT: Input of Edge Detector and Programmable Delay 1 54
[1359:1354] Matrix 1 OUT: Input of Inverter 1 55
[1365:1360] Matrix 1 OUT: Digital Output of PIN 12 56
[1371:1366] Matrix 1 OUT: Digital Output of PIN 13 57
[1377:1372] Matrix 1 OUT: OE of PIN 13 58
[1383:1378] Matrix 1 OUT: Digital Output of PIN 14 59
[1389:1384] Matrix 1 OUT: OE of PIN 14 60
[1395:1390] Matrix 1 OUT: Digital Output of PIN 15 61
[1401:1396] Matrix 1 OUT: Digital Output of PIN 16 62
[1407:1402] Matrix 1 OUT: OE of PIN 16 63
[1413:1408] Matrix 1 OUT: Digital Output of PIN 17 64
[1419:1414] Matrix 1 OUT: Digital Output of PIN 18 65
[1425:1420] Matrix 1 OUT: OE of PIN 18 66
[1431:1426] Matrix 1 OUT: Digital Output of PIN 19 67
[1437:1432] Matrix 1 OUT: OE of PIN 19 68
[1443:1438] Matrix 1 OUT: Digital Output of PIN 20 69
[1449:1444] Matrix 1 OUT: PDB (Power-down) for ACMP1 70
[1455:1450] Matrix 1 OUT: PDB (Power-down) for ACMP2 71
[1461:1456] Matrix 1 OUT: PDB (Power-down) for ACMP3 72
[1467:1462] Matrix 1 OUT: CNT7/CNT8/PWM/ADC External Clock (CLK_Matrix2) 73
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Table 25. Matrix 1 Output Table (Cont.)

R:g:’i:trt:rssBit Matrix 1 Output Signal Function Ma:'Lme;uetfut
[1473:1468] Matrix 1 OUT: CNT1/CNT3/CNT4 External Clock (CLK_Matrix3) 74
[1479:1474] Matrix 1 OUT: Input of DLY/CNT1 75
[1485:1480] Matrix 1 OUT: Input of DLY/CNT3 76
[1491:1486] Matrix 1 OUT: Input of DLY/CNT4 77
[1497:1492] Matrix 1 OUT: Keep of DLY/CNT4 78
[1503:1498] Matrix 1 OUT: Up of DLY/CNT4 79
[1509:1504] Matrix 1 OUT: Input of DLY/CNT7 80
[1515:1510] Matrix 1 OUT: Input of DLY/CNT8 81
[1521:1516] Matrix 1 OUT: PWM Power-down 82
[1527:1522] g/l;t;ié(tilnol;;l'aPWM/DCMPO Positive Input and PWM/DCMP1 Negative Input Register 83
[1533:1528] g;:zilnoé:ﬁ PWM/DCMPO Positive Input and PWM/DCMP1 Negative Input Register 84
[1539:1534] Matrix 1 OUT: Cross Connection Output to Matrix 0 [0] 85
[1545:1540] Matrix 1 OUT: Cross Connection Output to Matrix 0 [1] 86
[1551:1546] Matrix 1 OUT: Cross Connection Output to Matrix 0 [2] 87
[1557:1552] Matrix 1 OUT: Cross Connection Output to Matrix 0 [3] 88
[1563:1558] Matrix 1 OUT: Cross Connection Output to Matrix 0 [4] 89
[1569:1564] Matrix 1 OUT: Cross Connection Output to Matrix 0 [5] 90
[1575:1570] Matrix 1 OUT: Cross Connection Output to Matrix 0 [6] 91
[1581:1576] Matrix 1 OUT: Cross Connection Output to Matrix 0 [7] 92
[1587:1582] Matrix 1 OUT: Cross Connection Output to Matrix 0 [8] 93
[1593:1588] Matrix 1 OUT: Cross Connection Output to Matrix 0 [9] 94
[1599:1594] Reserved
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7. 8-bit SAR ADC Analog-to-Digital Converter

The Analog to Digital Converter (ADC) in the SLG46620-EV is an 8-bit Successive Approximation Register
Analog to Digital Converter (SAR ADC) which operates at a sampling speed of 100 kHz. The ADC’s DNL <+ 0.5
LSB and INL < + 3.4 LSB and has a ADC Vref accuracy of + 50 mV. The ADC consists of two parts: PGA which
provides signal amplification and conditioning and SAR ADC which handles analog to digital conversion. PGA can
be used as amplifier when ADC is disabled. Please see section 7.3.2 PGA Output for more details. User
controlled inputs and outputs of the ADC are listed below.

Inputs:

= CH SELECTOR: Single-Ended Mode ADC Selection and Analog Input MUX Control Signal (PIN 16, Vpp)
= IN+: Single-Ended Mode Input (PIN8 or PIN9) and Differential Mode Positive Input (PIN8)

= IN-: Differential Mode Negative Input (PIN 9 or DACO)

= Vref: ADC Voltage Reference Input (ADC Vref, Vpp/4, none)

= CLK or CLK/16: ADC Clock Input (Ring OSC, Ext. CLK2 (Matrix1_OUT73), RC OSC, SPI SCLK)

= Wake/Sleep.

Outputs:

= PGA_Out: Output of the PGA to PIN7

= PGA_Out: Output of the PGA to ACMP1

= SER DATA: ADC serial output (SPI)

= PAR DATA: 8-bit ADC parallel data to either the SPI, PWM, or DCMP
= INT_ OUT: ADC Interrupt Output (Matrix0_OUT43).
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7.1 ADC Functional Diagram

Vob PGAOUT_en register [886]

CH Select (PIN 16) PGA OiT
- ADC Programmable
Gain Amplifier to ACMP
register [816] -
Pin 9 0\‘ Gain Selection
register [820:818
gister | Il SER DATA -
LI — PAR DATA
S ADC
PGA Power register [821] PGA >
INT OUT
\ — |
0
‘ ADC Vref
1 =Y
Reserved 01 >
DAC_in_en register [815] *
= = Vop 2(0:25) | register [1639]
DAC 0 registers [842:841
8-bit registers [851:844] Diff_mode_en register [817] ) Ring OSC
— =0 ] Wake/Sleep En register [884] Ext. CLK2
. matrix1_out73 01
DCMPT NecuIN pseudo_en register [822] Wake/Sleep Signal ( RC Og;‘)_ 10
CMP1NegN |, SPI CLK

register [843] ADC CLK SRC registers [1629:1628]

Figure 17. ADC Functional Diagram

7.2 ADC Operation Modes
The ADC has three operating modes:

= Single-Ended ADC operation using IN+ from PIN 8 or 9, when ADC_sel (register [817]) is “0”
= Differential ADC operation using IN+ from PIN 8 and IN- from PIN 9, when ADC_sel (register [817]) is “1”

= Pseudo-Differential ADC operation using IN+ from PIN 8 and IN- from PIN 9, when ADC_sel (register [817])
and ADC_pseudodiff_en (register [822]) bits are both set to “1”.

7.3 ADC 3-bit Programmable Gain Amplifier

The front end of the ADC is a PGA with 3 bits for setting gain. The PGA buffers the ADC in all cases. The PGA
gain is set by the ADC_gain_control (registers [820:818]). See ADC Register Settings Table.

Available gain settings depending on PGA mode selected (when used as ADC front-end):

= Single-ended: 0.25x,0.5x, 1x, 2x, 4x, 8x
= Differential: 1x, 2x, 4x, 8x, 16x
= Pseudo-Differential: 1x, 2x.

PGA inputs:

= CH SELECTOR: Single-Ended Mode ADC Selection and Analog Input MUX Control Signal (PIN16, Vpp)
= IN+: Single-Ended Mode Input (PIN8 or PIN9) and Differential Mode Positive Input (PIN8)
= IN-: Differential Mode Negative Input (PIN9 or DACDO).

PGA output is connected directly to ADC input. Also, it is possible to connect PIN7 to PGA output (register [886]),
when ADC is not in use only. The output of PGA has an offset when used as ADC front-end. Please see section
7.3.2 PGA Output for more details.
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7.31 PGA 2-Channel Selection

When ADC_channel_sel (register [816]) is set to “1”, the PGA of the ADC will sample either PIN 8 or PIN 9 on the
IN+ input, where the selection is controlled by PIN 16.

= When PIN 16 is set to “0”, the ADC will sample PIN 9.
= When PIN 16 is set to “1”, the ADC will sample PIN 8.

When ADC_channel_sel (register [816]) is set to “0”, the PGA of the ADC will sample PIN 8 on the IN+ input.

Logic “1”

CH Selector (Pin 16)

register [816]

IN+ CH#2 (Pin 9)
IN+

IN+ CH#1 (Pin 8)

Figure 18. ADC 2-Channel Selection

7.3.2 PGA Output
PGA can be used either in standalone mode or as ADC font-end/ACMP input buffer.

In PGA standalone mode (ADC in POWER-DOWN mode) PGA output is always referenced to GND. When ADC
is powered on, it powers also the PGA output reference macrocell, so that the output voltage is referenced to one
of predefined output offset voltages Vos(RTO) which can be found in PGA specifications. This offset is required for
correct ADC operation and it does not affect output code calculation.

PGA output reference (when ADC is on):

= Single-ended mode: Vos(RTO) = GND
= Differential mode: Vos(RTO) = 550 mV
= Pseudo-Differential mode: Vos(RTO) = 180 mV.

Note that the reference voltage macrocell is controlled by ADC, therefore if ADC is in POWER-DOWN mode, the
reference macrocell is OFF and PGA output is referenced to GND. In this case both Differential and Pseudo-
Differential modes provide the same output. Typical PGA specifications in Differential/Pseudo-Differential mode
with ADC in POWER-DOWN state are given in specifications section for information only.

Note 1: PGA operation in Differential/Pseudo-Differential mode with ADC in POWER-DOWN state is not recom-
mended to use.

Note 2: Toggling ADC POWER-DOWN mode will also toggle the PGA output reference macrocell, that will influence
the ACMP input voltage.

PGA has a few output connection possibilities: to ACMP1 and/or ADC, and to external output on PIN7.
Connection to external output is possible only when ADC is powered down.
PGA output connection options:
= Single-Ended mode:
+ ADC
+ ACMP
» External output

= Differential mode:
- ADC

* ACMP (Note 2)
» External output (Operation in this mode is not recommended)
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= Pseudo-Differential mode:
- ADC

* ACMP (Note 2)
» External output (Operation in this mode is not recommended).

7.3.3 PGA Power-On Signal

Whenever ADC is enabled, PGA is powered on automatically. However, it is possible to use PGA separately. In
this case, Power-On function must be enabled, register [821] = 1.

Note: In ADC Wake/Sleep dynamic ON/OFF mode, must be set to 0.
7.3.4 PGA Typical Performance

35 30
N 200 samples X 200 samples
g 30 VDD=5.0V g 25 VDD =33V
O T=25°C Q T=25°C
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Figure 19. PGA Input Offset Distribution, Single-Ended ~ Figure 20. PGA Input Offset Distribution, Single-Ended
Mode, G = 0.25 Mode, G =0.5
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7.4 ADC Input Voltage Definition

The ADC’s input voltage (V|y apc) is calculated based on either the single-ended or differential operation modes
the logic cell is set to. In singﬂe-ended mode V|\_apc is the positive input voltage multiplied by the gain of the
PGA. While in differential mode the V|\_apc is the difference between the positive and negative input voltages
multiplied by the gain of the PGA plus one half of the reference voltage.

VouTtPea) = Vinnbc) = G (Vinp + Vos(rrTl)) - for SE mode
Voutpea) = Vinabc) = G Ving + Vos(rTo) - for DI and PD mode

V,s - PGA offset voltage. RTI and RTO denotes referred to input and referred to output V.

\Y

- RTO
Vos(RTI) - ﬂe_z
G - PGA nominal gain
Ving - PGA input voltage (differential):
Vind = Vinp - Vinn
Ving
Vinp = ch+ ;
V.
Vlnn = ch7 |2nd

Vinn @and Vi, - absolute voltage at negative and positive PGA input correspondingly

Vem - common mode PGA voltage:

Note: In Pseudo-Differential mode V., is replaced by V;,, voltage for convenience.
ADC code for PGA differential input voltage V;,4 can be calculated as follows:

= Single-ended mode:
Vind = Vinp
255

ADC = v
inp[max] ™ “inp[min]

code v

(Vinp_vinp[min])

Vinp[min] and Vinp[max] - positive input voltage for bit0 and bit255 correspondingly (can be found in ADC
specifications).

= Differential and Pseudo-Differential mode:

ADC = 255 (Vind - Vind[min])

code Vind[max] 7Vind[min]

Vindmin] @nd Vingimax] - differential input voltage for bit0 and bit255 correspondingly (can be found in ADC
specifications).
Least significant bit size (LSB) calculates as follows:

FS

LSB=§§5

where FS is full-scale range:

FS = Vindmax] = Vindjmin]

R19DS0134EU0100 Rev.1.00 RENESAS Page 72
Jun 14, 2024



SLG46620-EV Datasheet

7.5 ADC Reference Voltage

The ADC'’s reference voltage (Vref) is controlled by ADC_Vref_sel (registers [842:841]). The two reference voltage
inputs are chosen from the following:

= ADC Vref from Internal Source (ADC Vref = 1.2 V)
= Power Divider of (0.25) * Vpp.

ADC Vref %

01 Vref

Reserved
Vpp * (0.25) | 10

registers [842:841]

Figure 28. ADC Reference Voltage

7.6 ADC Power-Down Select Mode

The ADC’s power-down source is selected by Matrix0_Out81 registers [491:486]. A value of “1” will drive the ADC
and the PGA to power-down mode. The SLG46620-EV also has a slow/fast power-on mode feature controlled by
register [885]. When register [885] = 0, the ADC is in slow power-on mode and the entire analog macrocell is
controlled by connection matrix outputO 81. When register [885] = 1, ADC is in fast power-on mode, where only
the ADC will be controlled by connection matrix outputO 81 and the analog macrocell will remain on. With this
feature, the first ADC power-on (with the rest of the analog macrocell) will be approximately 500 us; the next
power cycle the ADC power-on (ADC only) time is < 5 ps.

7.7 ADC Clock Source

The ADC clock source comes from either the internal RC Oscillator, Matrix1_Out73, Ring Oscillator, or SPI CLK.
The ADC requires 16 clock cycles to sample the analog voltage and output the sampled data.

Note 1: Sampling rate should not exceed approximately 100 kbps.

The selection is made from the ADC_clk_sel signal via registers [1629:1628] where:
= 00: Ring Oscillator

= 01: Matrix1_Out 73

= 10: RC Oscillator
= 11: SPI CLK.
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Note 2: Itis not recommended to design in high frequency signals (input our output) on pins adjacent to the following
pins: Pin7, Pin8, Pin9 as this may affect ADC performance.

register [1639]

Ring OSC 00
Matrix1 OUT [73 01
RC OSC 0
SPI CLK
— 11
LT

ADC CLK SRC registers [1629:1628]
Figure 29. ADC Clock Source

7.8 ADC Outputs

The ADC’s output can be shifted out through the SPI logic cell. Both SER DATA and PAR DATA produce an 8-bit
data string over 16 clock cycles. See Figure 30.

7.81 ADC Serial Output

The 8-bit serial data can be output from the SLG46620-EV device on PIN 10. The individual 8 serial data bits can
be read into an external device within the larger system design.

To initialize the SER DATA the ADC needs a Power-down signal, which can be configured through the connection
matrix. After 6 ADC_CLK cycles the ADC will start to output the 8-Bit Serial Data. This PD signal needs to be held
for at least 16 ADC_CLK cycles. The ADC_CLK is determined by either the RC OSC, Ring OSC, Matrix1_Out73,
or SPI CLK.

7.8.2 ADC Parallel Output

The 16-bit parallel data can be output from the ADC logic cell to either the DCMP/PWM or FSM logic cells within
the SLG46620-EV device.

To initialize the PAR DATA the ADC needs a Power-down signal, which can be configured through the connection
matrix. After ten ADC_CLK cycles the ADC will start to output the 16-Bit Parallel Data. This PD signal needs to be
held for at least 32 ADC_CLK cycles. The ADC_CLK is determined by either the RC OSC, Ring OSC,
Matrix1_Out73, or SPI CLK.
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7.9 ADC Interrupt Output Timing Diagram

T_ADC_startup > 500us (force analog disable)

Power_Down I\
T_ADC_startup > 5 us (force analog enable)
CLK case 1 l|||||||||||||||||||||||[||||||||1|_>||||||||

CLK case 2

SER DATA

Input Signal case 1 - ' : :

PAR DATA

Input Signal case 2 —»- . : '
PAR DATA ) < : X

ADC_int

First pulse

Bandgap OK

Figure 30. ADC Interrupt Output Timing Diagram
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8. 8-bit Digital-to-Analog Converter

There are two Digital-to-Analog Converters (DACs) in the SLG46620-EV (DACO0 and DAC1), they are 8-bit Digital
to Analog Converters which operate at a maximum sampling speed of 100 kbps. The DAC's DNL is less than 1
LSB and INL is less than 1LSB. DAC output to PIN resistance is 1 kQ. Load resistance is recommended to be no
less than 10 kQ; load capacitance is recommended to be no more than 100 pF.

User controlled inputs and outputs of the DAC are listed below.
DACO Inputs:

» Registers

= CNT9_Q[7:0]
= 8LSBs SPI
= FSMO[7:0].

DACO Outputs:

= PIN19

= PGA negative input (00: 0 V; FF: 1V)
= ACMPO negative input

= ACMP1 negative input

= ACMP2 negative input

= ACMP3 negative input

= ACMP4 negative input

= ACMPS5 negative input.

DAC1 Inputs:

= Registers

= CNT9_Q[7:0]
= 8LSBs SPI
= FSMO[7:0]

DAC1 Outputs:

= PIN18

= ACMPO negative input
= ACMP1 negative input
= ACMP2 negative input
= ACMP3 negative input
= ACMP4 negative input
= ACMP5 negative input

If a DAC output is connected to one of SLG46620-EV's external pins (Pin19 for DACO and Pin18 for DAC1), it is
necessary to enable those external pins as analog input/output. Register [840]: 0 - DACO power-off, 1 - DACO
power-on. Register [834]: 0 - DAC1 power-off, 1 - DAC1 power-on.

DACO output range: 0 Vto 1 V.
DAC1 output range: 50 mV to 1.05 V.

Please note that DAC1 is shared with ADC macrocell. Therefore it is impossible to use DAC1, when ADC is used.
Also to activate DAC1, DACO must be enabled (register [840] = 1 and register [834] = 1). In addition, DACO is
used as a part of pseudo-differential mode of PGA macrocell. Therefore DACO is not available when PGA is in
pseudo-differential mode.
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8.1 DACO Functional Diagram

register [843]

Pin19_aio_en
registers [1962:1961]=11

Register 0 m | Vref Out_0 (Pin19)
—110

DCMP1's neg. input DACO |

PWR DOWN
registers [879:878]

register [840]

1

PGA negative input

ACMPO negative input

ACMP5 negative input

Figure 31. DACO Functional Diagram

8.2 DAC1 Functional Diagram

register [883]

Pin19_aio_en
registers [1955:1954]=11

Register > 01 | Vref Out_1 (Pin18)
| DAC1 b
DCMP1's neg. input 1

o |
P PWR DOWN
registers [877:876]
register [834]

ACMPO negative input

ACMPS5 negative input

Figure 32. DAC1 Functional Diagram
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8.3 DAC Typical Performance
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Figure 33. DAC Typical Load Regulation, T =25 °C, Vpp =3.3V

R19DS0134EU0100 Rev.1.00 RENESAS Page 78
Jun 14, 2024



SLG46620-EV Datasheet

9. Combinatorial Logic

Combinatorial logic is supported via twenty five Lookup Tables (LUTs) within the SLG46620-EV. There are eight 2-
bit LUTs, sixteen 3-bit LUTs, and one 4-bit LUT. The device also includes one Combination Function Macrocell
that can be used as a 4-bit LUT. For more details, please see section 10. Combination Function Macrocells.

Inputs/Outputs for the twenty five LUTs are configured from one of the connection matrices with specific logic
functions being defined by the state of NVM bits. The outputs of the LUTs can be configured to any user defined
function, including the following standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR).

9.1 2-Bit LUT

The eight 2-bit LUTs each take in two input signals from one of the two connection matrices and produce a single
output, which goes back into the same connection matrix that the inputs came from. The output state of each 2-bit
LUT is defined by four register bits, the output state is based on the appropriate bit selected by the value of the

two inputs to the LUT.

registers [579:576] registers [583:580]

]

]

From Connection From Connection
Matrix Output 0 [0] Matrix Output 0 [2]
INO To Connection INO To Connection
. Matrix Input 0[1] . Matrix Input 0 [2]
A 2-bit LUTQ out . 2-bit LUT1 our—»
From Connection From Connection
Matrix Output 0 [1] Matrix Output 0 [3]
IN1 IN1
registers [587:584] registers [591:588]
From Connection From Connection
Matrix Output 0 [4] Matrix Output 0 [6]
INO To Connection INO To Connection
. Matrix Input 0[3] . Matrix Input 0 [4]
. 2-bit LUT2 our . 2-bit LUT3 out|—
From Connection From Connection
Matrix Output O [5] Matrix Output 0 [7]
IN1 IN1
registers [701:698] registers [705:702]
From Connection From Connection
Matrix Output 1 [0] Matrix Output 1 [2]
INO To Connection INO To Connection
. Matrix Input 1 [1] . Matrix Input 1 [2]
. 2-bit LUT4 ourt . 2-bit LUT5 our—»
From Connection From Connection
Matrix Output 1 [1] Matrix Output 1 [3]
IN1 IN1
registers [709:706] registers [713:710]
From Connection From Connection
Matrix Output 1 [4] Matrix Output 1 [6]
INO To Connection INO To Connection
. Matrix Input 1 [3] . Matrix Input 1 [4]
. 2-bit LUT6 ourt . 2-bit LUT7 out|—
From Connection From Connection
Matrix Output 1 [5] INT Matrix Output 1 [7] N1

Figure 34. 2-bit LUTs
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Table 26. 2-bit LUTO Truth Table

Table 30. 2-bit LUT4 Truth Table

IN1 INO ouT IN1 INO ouT
0 0 register [576] 0 0 register [698]
0 1 register [577] 0 1 register [699]
1 0 register [578] 1 0 register [700]
1 1 register [579] 1 1 register [701]

Table 27. 2-bit LUT1 Truth Table Table 31. 2-bit LUTS Truth Table

IN1 INO ouT IN1 INO ouT
0 0 register [580] 0 0 register [702]
0 1 register [581] 0 1 register [703]
1 0 register [582] 1 0 register [704]
1 1 register [583] 1 1 register [705]

Table 28. 2-bit LUT2 Truth Table Table 32. 2-bit LUT6 Truth Table

IN1 INO ouT IN1 INO ouT
0 0 register [584] 0 0 register [706]
0 1 register [585] 0 1 register [707]
1 0 register [586] 1 0 register [708]
1 1 register [587] 1 1 register [709]

Table 29. 2-bit LUT3 Truth Table Table 33. 2-bit LUT7 Truth Table

IN1 INO ouT IN1 INO ouT
0 0 register [588] 0 0 register [710]
0 1 register [589] 0 1 register [711]
1 0 register [590] 1 0 register [712]
1 1 register [591] 1 1 register [713]

Each Macrocell, when programmed for a LUT function, uses a 4-bit register to define their output function:

= 2-Bit LUTO is defined by registers [579:576]
= 2-Bit LUT1 is defined by registers [583:580]
= 2-Bit LUT2 is defined by registers [587:584]
= 2-Bit LUT3 is defined by registers [591:588]
= 2-Bit LUT4 is defined by registers [701:698]
= 2-Bit LUTS5 is defined by registers [705:702]
= 2-Bit LUTG6 is defined by registers [709:706]
= 2-Bit LUT7 is defined by registers [713:710].
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Table 34 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that
can be created within each of the 2-bit LUT logic cells.

Table 34. 2-bit LUT Standard Digital Functions

Function MSB LSB
AND-2 1 0 0 0
NAND-2 0 1 1 1
OR-2 1 1 1 0
NOR-2 0 0 0 1
XOR-2 0 1 1 0
XNOR-2 1 0 0 1

9.2 3-BitLUT

The sixteen 3-bit LUTs each take in three input signals from one of the two connection matrices and produce a
single output, which goes back into the same connection matrix that the inputs came from. The output state of
each 3-bit LUT is defined by eight register bits, the output state is based on the appropriate bit selected by the
value of the three inputs to the LUT.
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registers [599:592]
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Figure 35. 3-bit LUTs
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Figure 36. 3-bit LUTs
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Table 35. 3-bit LUTO Truth Table

Table 38. 3-bit LUT3 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [592] 0 0 0 register [616]
0 0 1 register [593] 0 0 1 register [617]
0 1 0 register [594] 0 1 0 register [618]
0 1 1 register [595] 0 1 1 register [619]
1 0 0 register [596] 1 0 0 register [620]
1 0 1 register [597] 1 0 1 register [621]
1 1 0 register [598] 1 1 0 register [622]
1 1 1 register [599] 1 1 1 register [623]

Table 36. 3-bit LUT1 Truth Table Table 39. 3-bit LUT4 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [600] 0 0 0 register [624]
0 0 1 register [601] 0 0 1 register [625]
0 1 0 register [602] 0 1 0 register [626]
0 1 1 register [603] 0 1 1 register [627]
1 0 0 register [604] 1 0 0 register [628]
1 0 1 register [605] 1 0 1 register [629]
1 1 0 register [606] 1 1 0 register [630]
1 1 1 register [607] 1 1 1 register [631]

Table 37. 3-bit LUT2 Truth Table Table 40. 3-bit LUT5 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [608] 0 0 0 register [632]
0 0 1 register [609] 0 0 1 register [633]
0 1 0 register [610] 0 1 0 register [634]
0 1 1 register [611] 0 1 1 register [635]
1 0 0 register [612] 1 0 0 register [636]
1 0 1 register [613] 1 0 1 register [637]
1 1 0 register [614] 1 1 0 register [638]
1 1 1 register [615] 1 1 1 register [639]
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Table 41. 3-bit LUT6 Truth Table

Table 44. 3-bit LUT9 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [640] 0 0 0 register [722]
0 0 1 register [641] 0 0 1 register [723]
0 1 0 register [642] 0 1 0 register [724]
0 1 1 register [643] 0 1 1 register [725]
1 0 0 register [644] 1 0 0 register [726]
1 0 1 register [645] 1 0 1 register [727]
1 1 0 register [646] 1 1 0 register [728]
1 1 1 register [647] 1 1 1 register [729]

Table 42. 3-bit LUT7 Truth Table Table 45. 3-bit LUT10 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [648] 0 0 0 register [730]
0 0 1 register [649] 0 0 1 register [731]
0 1 0 register [650] 0 1 0 register [732]
0 1 1 register [651] 0 1 1 register [733]
1 0 0 register [652] 1 0 0 register [734]
1 0 1 register [653] 1 0 1 register [735]
1 1 0 register [654] 1 1 0 register [736]
1 1 1 register [655] 1 1 1 register [737]

Table 43. 3-bit LUT8 Truth Table Table 46. 3-bit LUT11 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [714] 0 0 0 register [738]
0 0 1 register [715] 0 0 1 register [739]
0 1 0 register [716] 0 1 0 register [740]
0 1 1 register [717] 0 1 1 register [741]
1 0 0 register [718] 1 0 0 register [742]
1 0 1 register [719] 1 0 1 register [743]
1 1 0 register [720] 1 1 0 register [744]
1 1 1 register [721] 1 1 1 register [745]
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Table 47. 3-bit LUT12 Truth Table

Table 49. 3-bit LUT14 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [746] 0 0 0 register [762]
0 0 1 register [747] 0 0 1 register [763]
0 1 0 register [748] 0 1 0 register [764]
0 1 1 register [749] 0 1 1 register [765]
1 0 0 register [750] 1 0 0 register [766]
1 0 1 register [751] 1 0 1 register [767]
1 1 0 register [752] 1 1 0 register [768]
1 1 1 register [753] 1 1 1 register [769]

Table 48. 3-bit LUT13 Truth Table

Table 50. 3-bit LUT15 Truth Table

IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 register [754] 0 0 0 register [770]
0 0 1 register [755] 0 0 1 register [771]
0 1 0 register [756] 0 1 0 register [772]
0 1 1 register [757] 0 1 1 register [773]
1 0 0 register [758] 1 0 0 register [774]
1 0 1 register [759] 1 0 1 register [775]
1 1 0 register [760] 1 1 0 register [776]
1 1 1 register [761] 1 1 1 register [777]

Each 3-bit LUT uses an 8-bit register signal to define their output functions:

= 3-Bit LUTO is defined by registers [599:592]
= 3-Bit LUT1 is defined by registers [607:600]
= 3-Bit LUT2 is defined by registers [615:608]
= 3-Bit LUT3 is defined by registers [623:616]
= 3-Bit LUT4 is defined by registers [631:624]
= 3-Bit LUT5 is defined by registers [639:632]
= 3-Bit LUTG6 is defined by registers [647:640]
= 3-Bit LUT7 is defined by registers [655 648]
= 3-Bit LUT8 is defined by registers [721:714]
= 3-Bit LUT9 is defined by registers [729:722]
= 3-Bit LUT10 is defined by registers [737:730]
= 3-Bit LUT11 is defined by registers [745:738]
= 3-Bit LUT12 is defined by registers [753:746]
= 3-Bit LUT13 is defined by registers [761:754]
= 3-Bit LUT14 is defined by registers [769:762]
= 3-Bit LUT15 is defined by registers [777:770].
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Table 51 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that
can be created within each of the 3-bit LUT logic cells.

Table 51. 3-bit LUT Standard Digital Functions

Function MSB LSB
AND-3 1 0 0 0 0 0
NAND-3 0 1 1 1 1 1
OR-3 1 1 1 1 1 0
NOR-3 0 0 0 0 0 1
XOR-3 1 0 0 0 1 0
XNOR-3 0 1 1 1 0 1
9.3 4-Bit LUT

The one 4-bit LUT (LUT4_1) takes in four input signals from connection matrix 1 and produces a single output,
which goes back into connection matrix 1. The output state of the 4-bit LUT is defined by sixteen register bits, the
output state is based on the appropriate bit selected by the value of the four inputs to the LUT.

From Connection
Matrix Output 1 [32]

From Connection
Matrix Output 1 [33]

From Connection
Matrix Output 1 [34]

From Connection

Matrix Output 1 [35]
—

registers [793:778]

INO

IN1

IN2

IN2

4-bit LUT1

ouT

Figure 37. 4-bit LUT_1

To Connection

Matrix Input 1 [13]
—

The device also includes one Combination Function Macrocell that can be used as a 4-bit LUT. For more details,
please see section 10. Combination Function Macrocells.

Table 52. 4-bit LUT1 Truth Table

IN3 IN2 IN1 INO ouT
0 0 0 0 register [778]
0 0 0 1 register [779]
0 0 1 0 register [780]
0 0 1 1 register [781]
0 1 0 0 register [782]
0 1 0 1 register [783]
0 1 1 0 register [784]
0 1 1 1 register [785]
1 0 0 0 register [786]
1 0 0 1 register [787]
1 0 1 0 register [788]
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Table 52. 4-bit LUT1 Truth Table (Cont.)

IN3 IN2 IN1 INO ouT
1 0 1 1 register [789]
1 1 0 0 register [790]
1 1 0 1 register [791]
1 1 1 0 register [792]
1 1 1 1 register [793]

Each 4-bit LUT uses an 16-bit register signal to define their output functions:

= 4-Bit LUT1 is defined by registers [793:778].

Table 53 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that
can be created within the 4-bit LUT logic cell.

Table 53. 4-bit LUT Standard Digital Functions

Function | MSB LSB

AND-4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NAND-4 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OR-4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
NOR-4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
XOR-4 0 1 1 0 1 0 0 1 1 0 0 1 0 1 1 0

XNOR-4 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1
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10. Combination Function Macrocells

The SLG46620-EV has one combination function macrocell that can serve as a logic or timing function. This
macrocell can serve as a Look Up Table (LUT), or Programmable Function Generator (PGen).

When used to implement LUT functions, the 4-bit LUT takes in four input signals from the connection matrix 0 and
produce a single output, which goes back into the connection matrix 0. When used as a LUT to implement
combinatorial logic functions, the outputs of the LUTs can be configured to any user defined function, including the
following standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR). The user can also define the

combinatorial relationship between inputs and outputs to be any selectable function.

When operating as a Programmable Function Generator, the output of the macrocell with clock out a sequence of
two to sixteen bits that are user selectable in their bit values, and user selectable in the number of bits (up to
sixteen) that are output before the pattern repeats. See Figure 39.

ouT
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In0
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Figure 39. PGen Timing Diagram
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When this macrocell is used to implement LUT function, the 4-bit LUT uses a 16-bit register signal to define its

output function:

= 4-Bit LUTO is defined by registers [671:656].

Table 54. 4-bit LUTO Truth Table

IN3 IN2 IN1 INO ouT
0 0 0 0 register [656]
0 0 0 1 register [657]
0 0 1 0 register [658]
0 0 1 1 register [659]
0 1 0 0 register [660]
0 1 0 1 register [661]
0 1 1 0 register [662]
0 1 1 1 register [663]
1 0 0 0 register [664]
1 0 0 1 register [665]
1 0 1 0 register [666]
1 0 1 1 register [667]
1 1 0 0 register [668]
1 1 0 1 register [669]
1 1 1 0 register [670]
1 1 1 1 register [671]
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11. Analog Comparators

There are six Analog Comparator (ACMP) macrocells in the SLG46620-EV. In order for the ACMP cells to be
used in a GreenPAK design, the power up signals (ACMPx_pdb) need to be active. By connecting to signals
coming from the Connection Matrix, it is possible to have each ACMP be always on, always off, or power cycled
based on a digital signal coming from the Connection Matrix. When ACMP is powered down, output is low.

PWR UP =1 — ACMP is powered up.
PWR UP = 0 — ACMP is powered down.

During ACMP power up, its output will remain low, and then becomes valid 2.08 ms (max) after ACMP power up
signal goes high, see Figure 40. If Vpp is greater or equal to 2.7 V, it is possible to decrease turn-on time by
setting the BG ok delay to 100 us, see Figure 41. To ensure proper chip startup operation, it is recommended to
enable the ACMPs with the POR signal, and not the Vpp signal.

850

750

2400 ——T=40c — |

——T=-40°C
2200 ——T=25°C

7 550 ——T=25°C

)

T=105°C

T=105"C
—T=125"C

—T=1257C

—1 | s

Power-On Delay (js)
&
8
Power-On Delay (u:
3

350

1200 250

150

Voo (V) Voo (V)

Figure 40. Maximum Power-On Delay vs. Vpp, Figure 41. Maximum Power-On Delay vs. Vpp,
BG = 550 ys, Regulator and Charge Pump Set to BG = 100 ps, Regulator and Charge Pump Set to
Automatic ON/OFF Automatic ON/OFF

Each of the ACMP cells has a positive input signal that can be provided by a variety of external sources. There is
also a selectable gain stage (1x, 0.5x, 0.33x, 0.25x) before connection to the analog comparator. The Gain divider
is unbuffered and consists of 250 kQ (typ) resistors, see Table 55. For gain divider accuracy refer to Table 56. IN-
voltage range: 0 - 1.2 V. Can use Vref selection Vpp/4 and Vpp/3 to maintain this input range.

Input bias current < 1 nA (typ).
Table 55. Gain Divider Input Resistance (Typical)

Gain x1 x0.5 x0.33 x0.25

Input Resistance 100 GQ 1 MQ 0.75 MQ 1 MQ

Table 56. Gain Divider Typical Accuracy at T = -40 °C to +105 °C, Vpp =3.3 V

Gain x0.5 x0.33 x0.25

Accuracy +0.50 % 10.33 % 10.25 %

Each cell also has a hysteresis selection, to offer hysteresis of 0 mV, 25 mV, 50 mV or 200 mV. The 50 mV and
200 mV hysteresis options can be used with internal voltage reference only, while 25 mV hysteresis option can be
used with both internal and external voltage reference. The 50 mV and 200 mV hysteresis options are one way
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hysteresis. It means that the actual thresholds will be Vref (high threshold) and Vref - hysteresis (low threshold).
The ACMP output will retain its previous value, if the input voltage is within threshold window (between Vref and
Vref - hysteresis). Please note: for the 25 mV hysteresis option threshold levels will be Vref + hysteresis/2 (high
threshold) and Vref — hysteresis/2 (low threshold).

Note 1: Any ACMP powered on enables the Bandgap internal circuit as well. An analog voltage will appear on Vref
even when the Force Bandgap option is set as Disabled.

For high input impedance when using the gain divider (x0.25, x0.33, x0.5), it is possible to use the input buffer
(except ACMP5). However, this will add an offset.

Note 2: When Vpp £2.0 V voltage reference should not exceed 1000 mV.
Note 3: For electrical specification refer to section 3.7.1 OSC Power-On Delay.

11.1 ACMP Master Architecture
X PIN 19 |
v ' —i >—] >
DD : DACO !
ACMP Buffer—r selectable gain will be 1.0x, 0.5x, 0.333x, 0.25x ! Vref OUT
selectable
PIN 6 gain 2-bit + ACMPO
>
PIN 7
Internal Vref
27 values S-bit
*— selectable gain will be 1.0x, 0.5x, 0.338x, 0.25x
From ADC PGA selectable
PIN 12 gain 2-bit + ACMP1
>
— Internal Vref
PIN 10 27 values [,
>
*— selectable gain will be 1.0x, 0.5x, 0.333x, 0.25x
selectable
PIN 13 gain 2-bit + ACMP2
>
PIN 14 Internal Vref J
> 27 values _[oy,
*— selectable gain will be 1.0x, 0.5x, 01333, 0.25x
selectable
PIN 15 gain 2-bit + ACMP3
>
Internal Vref
s 27 values 5-bit I: PIN 18
DAC1
L | selectable gain will be 1.0x, 0.5x, 0.333x, 0.25x /
selectable
PIN 3 gain 2-bit + ACMP4
>
Internal Vref
L { 27 values 5-bit
PIN 4 no selectable gain on ACMP5
+ ACMP5
PIN 5 Internal Vref
> 27 values [y
Figure 42. ACMP Master Architecture Diagram
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11.2 ACMPO Block Diagram

to ACMP1, ACMP2, ACMP3,

ACMP4's MUX input registers [935:934]

register [836:837]
register [832] Buffer bandwidth
Hysteresis
ACMP . Selection
100 pA Buffer* registers [854:853]
Current
Source
PIN6: ACMPO(+) . Select'able + To Connection
Gain Matrix O Input[33]
External Vpp 1.71V ~5V —— LS ——»
X DD Vref pdb
registers [856:855]
ON after
BG on Delay
DACO OUT \
DAC1 OUT | ::::;
ACMPOQ /2 11101
ACMP1 /2 11100
ACMPO
ACVPT ] 11011
1 11010 From Connection
Matrix 0 Output [69]
Internal 11001-
Vref ooooo/
*External Vpp = registers [896:892]
27V~5V _
Figure 43. ACMPO Block Diagram
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11.3 ACMP1 Block Diagram

register [831]

100 pA
Current
Source

Pin 12: ACMP1(+) l

ADC PGA OUT

ACMPO Input (before gain)

registers [860:859]

DACO OUT

DAC1 OUT |

ACMPOQ /2

ACMP1/2

ACMPO

ACMP1

Internal

Vref

00

10

P

1111

11110
11101
11100
11011

registers [858:857]

Selectable +
Gain

Vref

11010

11001-

00000
/

registers [901:897]

Figure 44. ACMP1 Block Diagram

From Connection

Matrix 1 Output [70]

registers [933:932]

Hysteresis
Selection

]

pdb

— LIS

ON after
BG on Delay

To Connection
Matrix 1 Input [33]
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11.4 ACMP2 Block Diagram

registers [931:930]

Hysteresis
Selection
registers [865:864]
Pin 13 ACMP2(+) 0
Selégtizble + To Connection
Matrix 1 Input [34]
ACMPO Input (before gain —| LIS
put ( gain) 1 Vref pdb
register [863]
ON after
BG on Delay
DACO OUT \
DAC1 OUT | ::::;
ACMP2 /2 11101
ACMP1 /2 11100
ACMP2
ACHPT 11011
11010 From Connection
Matrix 1 Output [71]
Internal 11001-
Vref 00000
/
registers [906:902]
Figure 45. ACMP2 Block Diagram
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11.5 ACMP3 Block Diagram

registers [868:867]

registers [929:928]

Hysteresis
Selection

.

PIN15: ACMP3(+) 00
PIN13: ACMP2(+) 01 Selectable + To Connection
Gain Matrix 1 Input [35]
ACMPO Input (before gain —— LS ——»
put ( gain) 10 Vref pdb
registers[870:869]
ON after
BG on Delay
DACO OUT \
DAC1 OUT | ::::é
ACMP2 /2 11101
ACMP1 /2 11100
ACMP2
ACMPT 11011
11010 From Connection
Matrix 1 Output [72]
Internal 11001-
Vref 00000
/
registers [911:907]
Figure 46. ACMP3 Block Diagram
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11.6 ACMP4 Block Diagram

registers [872:871]

registers [927:926]

Hysteresis
Selection

]

PIN3: ACMP4(+) 00
PIN15: ACMP3(+) 01 Selectable + To Connection
Gain Matrix O Input [34]
ACMPO Input (before gain —— LS ——»
put ( gain) 10 Vref pdb
registers[874:873]
ON after
BG on Delay
DACO OUT \
DAC1 OUT | ::::;
ACMP2 /2 11101
ACMP1 /2 11100
ACMP2
ACMPT 11011
11010 From Connection
Matrix 0 Output [70]
Internal 11001-
Vref 00000
/
registers [916:912]
Figure 47. ACMP4 Block Diagram
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11.7 ACMPS5 Block Diagram

Pin4 ACMP5(+)

P

Vref

DACO OUT 11111

DAC1 OUT | 11110

ACMP5 /2 11101

ACMP1 /2 11100

ACMPS 11011

ACMPA 11010
Internal 11001-
Vref 00000

/

registers [921:917]

From Connection

Matrix 0 Output [71]

registers [925:924]

Hysteresis
Selection

]

To Connection

Matrix O Input [35]
pdb_—~" | L/S —P
ON after
BG on Delay

Figure 48. ACMPS5 Block Diagram
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11.8 ACMP Typical Performance

2.5
2 P E— ———]
% \\\\
/ T
15 < —
/

= High To Low, Overdrive = 10 mV

Low to High, Overdrive = 10 mV

Propagation Delay (us)

- High to Low, Overdrive = 100 mV

Low to High, Overdrive = 100 mV

0.5

0

100 200 300 400 500 600 700 800 900 1000 1100 1200
Vref (mV)

Figure 49. Propagation Delay vs. Vref for ACMPx at T = 25 °C, Vpp =1.71 V to 5V, Gain = 1, Hysteresis = 0

180 ‘
160 —
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140 —Typ —
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N\
\
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N

120 \\
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) \

60

Current (pA)

AN
o N

20 \\\
0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8
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Figure 50. ACMP Input Current Source vs. Input Voltage at T = -40 °C to 105 °C, Vpp=3.3 V
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12. Digital Storage Elements

There are twelve D Flip-Flop/LATCHES (DFF/LATCH) logic cells within the SLG46620-EV available for design.
The source and destination of the inputs and outputs for the DFF/LATCHES are configured from the connection
matrix. All DFF/LATCH macrocells have user selection for initial state. The macrocells DFF0O, DFF1, DFF2, DFF6,
DFF7, and DFF8 have an additional input from the matrix that can serve as a nSet or nRST function to the
macrocell.

The operation of the D Flip-Flop and LATCH will follow the functional descriptions below.
DFF: CLK is rising edge triggered, then Q = D; otherwise Q will not change.

LATCH: when CLK is Low, then Q = D; otherwise Q remains its previous value (input D has no effect on the
output, when CLK is High).

DFF or LATCH Select Initial Polarity Select
register [677] register [680]
From Connection Matrix 0 Output [37] To Connection Matrix 0 Input [14]
—bp D QnQ | —p
DFF/LATCHO
From Connection Matrix 0 Output [38]
CLK
nRST nSET
From Connection Matrix 0 Output [36] 0\
Output Select (Q or nQ)
register [678]
1 L=
0
1
register [679]
Figure 51. DFF/LATCHO
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DFF or LATCH Select Initial Polarity Select
register [681] register [684]
From Connection Matrix 0 Output [40] To Connection Matrix 0 Input [15]
p D Q/nQ
From Connection Matrix 0 Output [41]
CLK
nRST nSET
From Connection Matrix 0 Output [39] 0
Output Select (Q or nQ)
register [682]
1 -
/
0
1
register [683]
Figure 52. DFF/LATCH1
DFF or LATCH Select Initial Polarity Select
register [685] register [688]
From Connection Matrix 0 Output [43] To Connection Matrix 0 Input [16]
—p D QnQ |— g
From Connection Matrix 0 Output [44]
CLK
nRST nSET
From Connection Matrix 0 Output [42] 0\
Output Select (Q or nQ)
register [686]
1 .
/
0
1
register [687]

Figure 53. DFF/LATCH2
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DFF or LATCH Select Initial Polarity Select
register [689] register [691]
From Connection Matrix 0 Output [45] To Connection Matrix 0 Input [17]
—p D Q/nQ

From Connection Matrix 0 Output [46]
CLK

Output Select (Q or nQ)
register [690]

Figure 54. DFF/LATCH3

DFF or LATCH Select Initial Polarity Select
register [692] register [694]
From Connection Matrix 0 Output [47] To Connection Matrix 0 Input [18]
—p D QnQ L —

From Connection Matrix 0 Output [48]
CLK

Output Select (Q or nQ)
register [693]

Figure 55. DFF/LATCH4

DFF or LATCH Select Initial Polarity Select
register [695] register [697]
From Connection Matrix 0 Output [49] To Connection Matrix 0 Input [19]
—3p D QNQ |—
DFF/Latch5

From Connection Matrix 0 Output [50] CLK

Output Select (Q or nQ)
register [709]

Figure 56. DFF/LATCH5
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DFF or LATCH Select Initial Polarity Select
register [794] register [797]
From Connection Matrix 1 Output [37] To Connection Matrix 1 Input [14]
p D Q/nQ
From Connection Matrix 1 Output [38]
CLK
nRST nSET
From Connection Matrix 1 Output [36] 0
Output Select (Q or nQ)
register [795]
1 -
/
0
1
register [796]
Figure 57. DFF/LATCH®6
DFF or LATCH Select Initial Polarity Select
register [798] register [801]
From Connection Matrix 1 Output [40] To Connection Matrix 1 Input [15]
—p D QnQ |— g
From Connection Matrix 1 Output [41]
CLK
nRST nSET
From Connection Matrix 1 Output [39] 0\
Output Select (Q or nQ)
register [799]
1 -
/
0
1
register [800]

Figure 58. DFF/LATCH7
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DFF or LATCH Select
register [802]

From Connection Matrix 1 Output [43]

From Connection Matrix 1 Output [44]

D Q/nQ

DFF/LATCHS8

CLK
nRST nSET

From Connection Matrix 1 Output [42] 0
1
/

0

1

register [804]

DFF or LATCH Select
register [806]

From Connection Matrix Output [45]

From Connection Matrix Output [46]

Figure 59. DFF/LATCHS8

D Q/nQ
DFF/LATCH9

CLK

Figure 60. DFF/LATCH9

Initial Polarity Select
register [805]

To Connection Matrix 1 Input [16]

Output Select (Q or nQ)

register [803]

Initial Polarity Select
register [808]

To Connection Matrix Input [17]

Output Select (Q or nQ)
register [807]
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DFF or LATCH Select

From Connection Matrix 1 Output [47]

From Connection Matrix 1 Output [48]

Initial Polarity Select

register [809] register [811]
To Connection Matrix 1 Input [18]
D Q/nQ
DFF/LATCH10
CLK

DFF or LATCH Select
register [812]

From Connection Matrix 1 Output [49]

From Connection Matrix 1 Output [50]

Figure 61. DFF/LATCH10

D Q/inQ
DFF/LATCH11

CLK

Figure 62. DFF/LATCH11

Output Select (Q or nQ)
register [810]

Initial Polarity Select
register [814]

To Connection Matrix 1 Input [19]

Output Select (Q or nQ)
register [813]
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Initial Polarity Operations

12.1

vDD
Data

-
= 2
I -
Fn =
= g
o L
& 5
-
[+ x
o o o © o ©
5 & 3 S
< =

Figure 63. DFF Polarity Operations
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VDD

Data

Clock

POR
Initial Polarity: High

—

—

=

@

&
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8 8 &
O xr =
= ] et
B < ?
173 = [0
(] = o
o c
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Q with nReset (Case 2)

Initial Polarity: Low

nReset (Case 1)

|
<
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[0
@
<
N
=
2]
8 3
= &
en
g £
me
(e

Q with nReset (Case 1)

Figure 64. DFF Polarity Operations with nRST
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Initial Polarity: High

nSet (Case 1)

Q with nSet (Case 1)

nSet (Case 2)

Q with nSet (Case 2)

Initial Polarity: Low

nSet (Case 1)

Q with nSet (Case 1)

nSet (Case 2)

Q with nSet (Case 2)

Figure 65. DFF Polarity Operations with nSet
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13. Counters/Delay Operations

There are ten configurable counters/delay (CNT/DLY) generators in the SLG46620-EV. Four of these
counters/delay generators (CNT/DLY 0, 1, 2 and 3) are 14-bit, and six of the counters/delay generators (CNT/DLY
4,5, 6,7, 8 and 9) are 8-bit. Each macrocell has a dedicated matrix input connection, some of the macrocells
have additional matrix connections to support optional functions, as listed below. For flexibility, each of these
macrocells has a large selection of internal and external clock sources, as well as the option to chain from the
output of the previous (N-1) CNT/DLY macrocell, to implement longer count/delay circuits.

The delay time and counter output equation is as follows:

Delay time = ((counter data + 1) + variable) / Clock
Variable = (0 or 1) * period
Counter period = (counter data + 1) / Clock

Note 1: Variable can be negative, since OSC can operate while Delay input changes. In this case it might be possible
that we will not see first period, if OSC rising edge appears immediately after input change.

Counter/delay macrocells (0, 2, 5, 6, 9) are connected to Matrix 0 with both inputs and outputs, counter/delay
macrocells (1, 3, 4 7, 8) are connected to Matrix 1 with both inputs and outputs.

Four of the counter/delay generator macrocells (CNT/DLY 0,1,2,3) have an optional Edge Detector function.

Two of the counter/delay generator macrocells (CNT/DLY 2,4) have an optional Finite State Machine (FSM)
function.These two macrocells each have two additional matrix inputs for Up and Keep to support FSM
functionality.

Two of the counter/delay generator macrocells (CNT/DLY 8,9) have an optional PWM Ramp function.
One of the counter/delay generator macrocells (CNT/DLY 0) can optionally serve as a Wake/Sleep Counter.

Please see Table 57 for a summary of all optional functions.

Table 57. Counter/Delay Macrocell Functions Summary

o Finite &?tate Edge Wake/Sleep
Macrocell Bit-Width Counter Delay I\Il(e::cshl\lnr;e PWM Ramp Detector Counter
CNT/DLYO 14-bit X X X X
CNT/DLY1 14-bit X X X
CNT/DLY2 14-bit X X X X
CNT/DLY3 14-bit X X X
CNT/DLY4 8-bit X X X
CNT/DLY5 8-bit X X
CNT/DLY6 8-bit X X
CNT/DLY7 8-bit X X
CNT/DLY8 8-bit X X
CNT/DLY9 8-bit X X
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Note 2: Counters initialize with counter data after POR.

Mode Select: registers [1749:1748]

Connection Matrix 0 Output [74]

Macrocell Function Select: registers [1751:1750]

Wake/Sleep Output State: register [1752]

Clock Sourcg

RC OSC

Select: registers [1747:1745]

RC OSC/4

RC 0SC/24

RC OSC/64

LF OSC

CNT_END9

RING OSC

Matrix 0 Output [72]

~NOoO ok WON - O

Mode Select: registers [1771:1770]

clk

CNT/DLYO

Counter_end

To Connection
Matrix O Input [36]

!

Counter Control Data
registers [1744:1731]

-

Figure 66. CNT/DLY0

Connection Matrix 1 Output [75]

Macrocell Function Select: registers [1773:1772]

Clock Sourcg

Select: registers [1769:1767]

N

RC OSC 0 IN
RC 0sC/4 1 c NTID LY1 To .Connection
RC OSC/24 Matrix 1 Input [36]
2 Counter_end -
RC OSC/64 3
LFOSC 4 CLK
CNT_ENDO 5
RING OSC 6 *
Matrix 1 Output [74] 7
Counter Control Data
registers [1766:1753]
Figure 67. CNT/DLY1
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Mode Select: registers [1793:1792] Macrocell Function Select: registers [1795:1794]

FSM Input Source Select:
registers [1797:1796]

Connection Matrix 0 Output [77] uP

FSMO0

KEEP

Connection Matrix O Output [76]

Connection Matrix 0 Output [75]

Clock Source Select: registers [1791:1788]

RC OSC

RC OSC/4

RC OSC/12

RC OSC/24

RC OSC/64
CNT_END1

Matrix 0 Output [72]
Matrix 0 Output [72] /8
RING QSC

Matrix 0 Output [83]
LFQSC
CLK_FSM/256
CLK_PWM
Reserved

Reserved

Reserved 15 Counter Control Data
/ registers [1787:1774]

To C i
CNT/DLY2 Matrix & oot 137]

Counter_end |

CLK

PO 20N NRWN=O

CNT2 Value Control: register [1798]

Figure 68. CNT/DLY2/FSMO0

Mode Select: registers [1817:1816] Macrocell Function Select: registers [1819:1818]

Connection Matrix 1 Output [76]

Clock Source Select: registers [1815:1813]

RC OSC 0 IN
RC OSC/4 1 To Connection
RC 0SC/24 5 CNT/DLY3 Matrix 1 Input [37]
Counter_end |
RC OSC/64 3
LF OSC clk
4
CNT_END2 5
Ring OSC 6 *
Matrix 1 Output [74] 7
Counter Control Data
registers [1812:1799]

Figure 69. CNT/DLY3
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Mode Select: registers [1833:1832] Macrocell Function Select: register [1834]

FSM Input Source Select:
registers [1836:1835]

Connection Matrix 1 Output [79] uP

FSM1

KEEP

Connection Matrix 1 Output [78]

Connection Matrix 1 Output [77]

Clock Source Select: registers [1831:1828]

RC OSC

RC OSC/4

RC OSC/12

RC OSC/24

RC OSC/64
CNT_END3

Matrix 1 Output [74]
Matrix 0 Output [72] /8
RING QSC

Matrix 0 Output [83]
LF QSC
CLK_FSM/256
CLK_PWM
Reserved

Reserved

Reserved 15 Counter Control Data
/ registers [1827:1820]

To C i
CNT/DLY4 Matrix %nﬁﬁt‘?gs]

Counter_end |

CLK

PO 20N NRWN=O

CNT4 Value Control register [1837]

Figure 70. CNT/DLY4/FSM1

Mode Select: registers [1850:1849] Macrocell Function Select: register [1851]

Connection Matrix 0 Output [78]

Clock Source Select: registers [1848:1846]

RC OSC 0 IN
RC OSC/4 1 To Connection
RC 0SC/24 5 CNT/DLY5 Matrix O Input [38]
Counter_end |
RC OSC/64 3
LF OsC clk
4
CNT_END4 5
Ring OSC 6 *
Matrix 0 Output [73] 7
Counter Control Data
registers [1845:1838]

Figure 71. CNT/DLY5
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Mode Select: registers [1864:1863] Macrocell Function Select: register [1865]

Connection Matrix 0 Output [79]

Clock Source Select: registers [1862:1860]

To Connection
Matrix O Input [39]

L

RC OSC 0 IN
RC OSC/4
rcoscze || CNT/DLY6
2 Counter_end
RC OSC/64 3
LF OSC clk
4
CNT_END5 5
Ring OSC 6 *
Matrix 0 Output [73] 7
Counter Control Data
registers [1859:1852]

Figure 72. CNT/DLY6

Mode Select: registers [1878:1877] Macrocell Function Select: registers [1879]

Connection Matrix 1 Output [80]

Clock Source Select: registers [1876:1874]

To Connection
Matrix 1 Input [39]

RC OSC 0 IN
RC OSC/4 1
RC 0SC/24 ; CNT/DLY?7
Counter_end
RC OSC/64 3
LF OSC clk
4
CNT_END6 5
Ring OSC
g 6 *
Matrix 1 Output [73] 7
Counter Control Data
registers [1873:1866]

Figure 73. CNT/DLY7

-
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Mode Select: registers [1893:1892]

Macrocell Function Select: registers [1894]

Connection Matrix 1 Output [81]

Clock Sourcg

RC OSC

Select: registers [1891:1888]

RC OSC/4

RC OSC/12

RC 0SC/24

RC OSC/64

CNT_END7

Matrix 1 Output [73]
Matrix 0 Output [72] /8

RING QSC

Matrix 0 Output [83]

LF QSC

CLK_FSMI256

CLK_PWM
Reserved

Reserved

rPD IO NONRWN SO i

Reserved

:

CLK

CNT/DLY8

Counter_end

To Connection
Matrix 1 Input [40]

!

Counter Control Data
registers [1887:1880]

Mode Select: registers [1908:1907]

Figure 74. CNT/DLY8/PWM_RAMP

Macrocell Function Select: registers [1909]
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Figure 75. CNT/DLY9/PWM_RAMP
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13.1 CNT/DLY Timing Diagrams
13.1.1  Delay Mode (Counter Data: 3) CNT/DLYO0 to CNT/DLY9

DLYIN

—_—
—» -~ oOffset .
— < period . . . . .
' ' ol 2 3 4 5

CLK(OSCforceon)|||||||||I|l||||II|I|I|]|I|||I|I|I||

pyour . &

. deléy = offset + ;;eriod X (cour'ﬁ_daté +1) .

offset = (0 or 1) * period '
DLYIN ' ' '
.~ & offset .o .
S e e S S S S S S S S
CLK (single DLY usage, ! o [ !
OSC is autopower-on) . . ! .
DLYOUT e T B R T R
! ! oiela'y = offset + period x (count_data + 1) ' ' ! ! ' ! ! ! ! ' !
. offset = (0 or 1) * period (25 kHz) .
offset = (0, 1 or 2) * period (2 MHz) '
Figure 76. Timing (Rising Edge) for Count Data = 3
DLYIN : : . : :
e e —— L} L} L} T
' ' ' . ' ' —pp - Offset : . ' ' ' ' ' '
—B = period . oL
' ' 1 [ ' ' ' ' ' ' LY 12 13 4 5 1 1 1 [ [
CLK (OSC force on) | | | | | I | | | I | | | | | | | | | | I | I | I | | | | l | l | l | |
DLYOUT ' ' ' ' ' ' ' ' ' v S . . —> ' ' ' ' '
. ! ol ! ! ' ! ! delay = offset + period x (count_data + 1) ' ! ! !
offset = (0 or 1) * period .
DLYIN I

CLK (single DLY usage, ! Yot ! ! : ! o
OSC is autopower-on) \ A . . . . . . v

-~

DLYOUT

! délay = offset + period X (count_data+ 1) '
. offset = (0 or 1) * period (25 kHz)
offset = (0, 1 or 2) * period (2 MHz)

Figure 77. Timing (Falling Edge) for Count Data = 3
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13.1.2 Counter Mode (Counter Data: 3) CNT/DLYO to CNT/DLY9

RESETIN

EDGE DETECT OUT E éThe p;ulse w;idth isiabout ;10 ns,;depen;ding 051 PVTé : : : :
Sinhhhinhhinhihinh
out | i I_i i i | | 4 clk EJeriod Epulse | | ; : | | i i i_

Note: Q = current counter value

Figure 78. Timing (Reset Rising Edge Mode, Oscillator is Forced On) for Count Data = 3

RESETIN
From Matrix

EDGE DETECTOUT ' EThe p:ulse w:idth is:about :10 ns,:depen:ding o:n PVTE : . o

. AT

out l : —I ' : 4 clk period pulse : : : ' I_

Note: Q = current counter value : ! ' : ! : ' : : :

Figure 79. Timing (Reset Falling Edge Mode, Oscillator is Forced On) for Count Data = 3

RESETIN . .

From Matrix '

———— L] L] 1

— T T T T T . : :

' v ' ' one clock cycle time + offset ' '

CLK ENABLE : ! ! ' ! the offset value is the same as the DLY's auto on case !

CLK | | | l A | | l | | | | | l | ] | | | L
COUNTEND L_ o . Lo .

Note: Q = current counter value

Figure 80. Timing (Reset High Level Mode, Oscillator is Autopowered On (Controlled by Reset)) for Count Data = 3
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13.1.3 CNT/FSM Mode CNT/DLY2, CNT/DLY4

RESETIN
KEEP : ' ' : ' ' :
cowroo | 0 ] 0 [ T
CLK
Q

Note: Q = current counter value

Figure 81. CNT/FSM Timing Diagram (Reset Rising Edge Mode, Oscillator is Forced On, UP = 0) for Counter Data = 3

RESETIN ' ' ' : ' ' oo . v . : . . .

KEEP . . .+ .

COUNTEND

CLK

Note: Q = current counter value ' ' . ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' ' '

Figure 82. CNT/FSM Timing Diagram (Set Rising Edge Mode, Oscillator is Forced On, UP = 0) for Counter Data = 3

RESETIN | | . |\ & v Ll

KEEP « « .+ v 0o T

COUNTEND

CLK

FSMO 16383
FSM1 255

Note: Q = current counter value

Figure 83. CNT/FSM Timing Diagram (Reset Rising Edge Mode, Oscillator is Forced On, UP = 1) for Counter Data = 3
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RESETIN :
KEEP «  + + v oo T
COUNTEND | . . .. ' ‘

CLK

FSMO0 16383

Note: Q = current’counter value FSM1 255

Figure 84. CNT/FSM Timing Diagram (Set Rising Edge Mode, Oscillator is Forced On, UP=1) for Counter Data = 3
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14. Digital Comparator/Pulse Width Modulator

The SLG46620-EV has three 8-bit digital comparator (DCMP)/ pulse width modulator (PWM) logic macrocells.
Each of these three logic macrocells can be either a digital comparator (DCMP) or a pulse width modulator (PWM)
independently of how the other two logic macrocells are defined.

Both the DCMP and PWM logic can operate at up to a frequency of 10 MHz. The input power for the three logic
macrocells is controlled independently by register [1678] for DCMP0O/PWMO, register [1698] for DCMP1/PWM1
and register [1718] for DCMP2/PWM2.

PWM power-down control is configured by register [1677] which is also shared with the ADC and OSC.

14.1 DCMP Input Modes

All three DCMP logic macrocells have a positive (IN+) and a negative (IN-) input. The signal (through the IN+
input) takes the value from a 4:1 MUX selection between the following signals:

= 8-bit signal from the ADC Parallel Output

= 8-bit signal from the SPI logic cell output (SPI[15:8] for DCMP0O and DCMP2 or SPI[7:0] for DCMP1)
= 8-bit signal from the FSM (FSMO[7:0] for DCMPO or FSM1[7:0] for DCMP1 and DCMP2)

= 8-bit user defined signal value.

The signal (through the IN- input) takes the value from a 4:1 MUX selection between the following signals:
= 8-bit signal from the CNT (CNT9'Q [7:0] for DCMP1 or CNT8'Q [7:0] for DCMP0O and DCMP2)
= 8-bit signal from the SPI logic cell output (SPI[7:0] for DCMP0 and DCMP2 or SPI[15:8] for DCMP1)

= 8-bit signal from the FSM (FSM1' Q [7:0] for DCMPO or FSM0'Q[7:0] for DCMP1 and DCMP2)
= 8-bit user defined signal value.

14.2 DCMP Output Modes

The two 8-bit parallel data inputs from IN+ and IN- are compared within the DCMP logic macrocells to produce the
output (OUT+) and an Equal signal (EQ).

There are two cases for the OUT+ signal controlled by register [1714], register [1694], register [1673].

If these registers = 0, then

= ifinp >inn, OUT+=1,EQ=0

= ifinp <inn, OUT+=0,EQ=0

= ifinp =inn, OUT+ =0, EQ = 1.

If these registers = 1, then

= ifinp>inn, OUT+=1,EQ=0

= ifinp <inn, OUT+=0,EQ=0

= ifinp=inn, OUT+=1,EQ=1.

Both the OUT+ and EQ signals are triggered by the rising or falling edge (controlled by register [1676], register
[1697] and register[1717]) of the CLK OSC signal (clock source is defined by registers [1629:1628]) and result of

comparison can be read in the next clock pulse, see Figure 85, where register [1714], register [1694], register
[1673] are equal 0.
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Figure 85. DCMP Timing Diagram

14.3 PWM Input Modes

IN+ for the PWM is an 8-bit data string that can be selected from one of four sources:

= 8-bit signal from the ADC Parallel Output

= 8-bit signal from the SPI logic cell output (SPI[15:8] for DCMPO and DCMP1 or SPI[7:0] for DCMP2)
= 8-bit signal from the FSMO0[7:0]

= 8-bit user defined signal value.

IN-'s 8-bit data string for all PWMs is sourced from an 8-bit signal from CNT/DLY1.

14.4 PWM Output Modes

The output (OUT+) duty cycle can be set to either count down to 0 % or count up to 100 % and each PWM is
independently controlled by the value of register [1673] (PWMO), register [1694] (PWM1), and register [1714]
(PWM2). When both inputs are equal the output signal (EQ) will go high. The outputs (OUT- and OUT+) are non-
overlapping.

When registers [1673/1694/1714] = “0”

= PWM output duty cycle ranges from 0 % to 99.61 % and is determined by: Output Duty Cycle = IN+/256

= (IN+ = 0: output duty cycle = 0/256 = 0 %; IN+ = 255: output duty cycle = 255/256 = 99.61 %)

= Output signals are triggered by the rising or falling edge of the CLK OSC signal (defined by bit registers [1676],
[1697], [1717]).

When registers [1673/1694/1714] = “1”
= PWM output duty cycle ranges from 0.39 % to 100 % and is determined by Output Duty Cycle = (IN+ + 1)/256
= 8(IN+ = 0: output duty cycle = 1/256 = 0.39 %; IN+ = 255: output duty cycle = 256/256 = 100 %)

= Output signals are triggered by the rising or falling edge of the CLK OSC signal (defined by bit registers [1676],
[1697], [1717]).

When IN+ = IN- then EQ = “1".
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14.5 DCMPO/PWMO Functional Diagram

register [1678]
Connection Matrix 1 Output [82]
stor 677 PWM PD
registers [1680:1674] register [1677] | gelect
Connection Matrix 1
Output [84:83]
ADCI[7:0
[7:0] 00
. 8MSBs SPI
register 0 [1730:1723] 0 m 01 IN+
register 1 [1710:1703] —FSMOI701 14
register 2 [1690:1683]| 4 1 DCMPO0/PWMO
register 3 [1669:1662]| To Connection Matrix 1 Input [43]
CNT8 Q170 [ ouT+
_ reg0 | 01 To Connection Matrix 1 Input [42]
8LSBs SPI 10 ——®»| IN- EQ/OUT- -
FSM1[7:0
—FSWIZOL 144
LT

ut Range Select
% t0 99.61 %
.39 % to 100 %

CLK OSC out
registers [1682:1681] register [1676] ) registor [1673] ? =

Figure 86. DCMP0/PWMO0 Functional Diagram

p
0
0

14.6 DCMP1/PWM1 Functional Diagram

register [1698]

Connection Matrix 1 Output [82]
, PWM PD
register [1677]

registers [1700:1699] il S Select

ADC [7:0] [

Connection Matrix 1 __ BLSBSSPI | 01
Output [84:83] FSM1[7:0] ——| IN+
el l4q DCMP1/PWM1

% ouT+

01 To Connection Matrix 1 Input [44]
—®| IN- EQ/OUT- -

register 3 [1669:1662] To Connection Matrix 1 Input [45]

0
register 2 [1690:1683]
register 1 [1710:1703] 1
register 0 [1730:1723]

CNT9_Q[7:0]

8LSBs SPI
FSMO[7:0]

CLKOSC Output Range Select

registers [1702:1701 _ 0=0%109961 %
register [1697] register [1694] 4= 0 39 % to 100 %

Figure 87. DCMP1/PWM1 Functional Diagram
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14.7 DCMP2/PWM2 Functional Diagram

register [1718]

Connection Matrix 1 Output [82]
PWM PD

register [1677] Select

registers [1720:1719]

ADCJ7:0]
SPI [15:8]
__ FSMI[7:0] |49 | IN+

———e83 44 DCMP2/PWM2

To Connection Matrix 1 Input [47]

CNT8_QI7:0] | 0 OoUT+
registers [1690:1683] | 01 To Connection Matrix 1 Input [46]
8LSBs SPI | 4 | IN- EQ/OUT- >

FSMO[7:0] (CNT2_Q[7:0]) 1
L1

ist 1722:1721 CLK OS¢ Output Range Select
registers [1722:1721] | register [1717] 0=0%1t099.61%

register [1714] 4 _ 0 39 % t0 100 %

Figure 88. DCMP2/PWM2 Functional Diagram

14.8 PWM Dead Band Control

The dead band interval can be controlled with NVM bits from PWMO registers [1722:1720], from PWM1 registers
[1693:1691], from PWM2 registers [1713:1711]. The typical dead band time starts at 8 ns and can go to 64 ns,
increasing by 8 ns intervals.

For the Delay dead band control, the dead time control range is:

Tp = (PWM Register bits + 1) x 8 ns
14.9 PWM Dead Band Control Timing Diagram

PWM (out)

/1 (I
|
|

(I (I
Dead time —>| ,4— —>| |<—Deadtime

Figure 89. PWM Dead Band Control Timing Diagram

14.10 DCMP/PWM Power-Down Control

The power-down source for the DCMP/PWM logic cells is selected by registers [1521:1516]. The DCMP/PWM
logic cells can then be turned on or off individually with the appropriate register. The power-down control of each
logic cell is managed by the following register settings:

= When register [1678] = “0” DCMPO/PWMO is powered down, when “1” logic cell is ON
= When register [1698] = “0” DCMP1/PWM1 is powered down, when “1” logic cell is ON
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= When register [1718] = “0” DCMP2/PWMZ2 is powered down, when “1” logic cell is ON.

14.11 DCMP/PWM Clock Invert Control

The three DCMP/PWM logic cells can invert the CLK OSC input signal during the compare or PWM function.
Register [1676], register [1697], and register [1717] are used to control the three logic cells clock inversion for
PWMO, PWM1, and PWM2 respectively.
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15. Slave SPI - Serial to Parallel/Parallel to Serial Converter (SPI)

The Slave SPI data can be communicated between the SLG46620-EV and the larger system design through
either the serial to parallel or parallel to serial interface. The SPI has two 8-bit registers (2 bytes) that are used for
data transfer. The external clock signal and the nCSB (Enable Control Signal) comes from the Connection Matrix
OUT.

For serial to parallel operation (S2P), the serial data in (MOSI) comes from PIN 10 of the SLG46620-EV. The S2P
will produce a 16-bit parallel data output (S2P[15:0]) where the MSB [15:8] can be used by the
PWM/DCMPO_IN+, PWM/DCMP1_IN-, PWM/DCMP2_IN+ and FSM1 logic cells, while the LSB [7:0] can be used
by the PWM/DCMPO_IN-, PWM/DCMP1_IN+, PWM/DCMP2_IN- and FSMO logic cells.

In parallel to serial mode (P2S) there is an additional configuration of the length of converted code - 8-bit and 16-
bit. With 8-bit configuration the parallel data from FSMO or ADC can be converted to serial data. PIN 10 is used to
output this 8-bit serial data OUT (MISO) signal. With 16 bit configuration the parallel data from FSMO and FSM1
can be converted into a serial code. 8 LSB bits of FSM1 data will be sent to PAR_IN[7:0] and 8-bits of FSMO will
be sent to PAR_IN[15:8]. Same as in 8-bit mode 16 bit serial data will be output to PIN 10.

15.1 SPI Functional Diagram

FSM CLK SYNC register [1634] > FSM1
PWM CLK SYNC register [1633] > PWM/DCMPO IN+
ADC CLK SYNC register [1641] - PWM/DCMP1 IN-
PWM/DCMP2 IN+
ADC Buffer Enable register [1656] - PDOI[15:8]
10 Mode register [1661] - SPl
SPI Mode registers [1659:1658] -
16/8-bit Mode select register [1660] - PDO [7:0] 1
Parallel Data in Source register[1657] FSMO
FSMO and FSM1 PWM/DCMPO IN-
ADC t PDI PWM/DCMP1 IN+
Pin 10
»> SDI PWM/DCMP2 IN-
Connection Matrix 0 Output [82] | CSB
Connection Matrix 0 Output [83] | SCLK SDO Matrix 1 IN [51 :44]

Pin 10

SDO path select registers [2017:2016]

Figure 90. SPI Functional Diagram

15.2 Clock Polarity and Phase

In addition to setting the clock frequency, it is possible to configure the clock polarity and phase with respect to the
data. This is configured by the CPOL and CPHA respectively.

Figure 91 shows the SPI timing diagram when CPHA = 0; in this mode data can only be transmitted from serial to
parallel, not from parallel to serial. Figure 92 shows the SPI timing diagram when CPHA = 1; in this mode data can
be transmitted both from serial to parallel and from parallel to serial.
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CSB

SCLK (CPOL=0) F—tcss—

SCLK (CPOL=1)

()
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[(¢ &
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Figure 91. Timing Diagram Showing Clock Polarity and Phase, CPHA =0

Table 58. CPHA = 0 Timing Characteristics

Parameter Symbol Min Max Units
SCLK period tcp 500 - ns
SCLK pulse width high tcH 250 - ns
SCLK pulse width low toL 250 - ns
CSB fall to SCLK first edge setup tcss 250 - ns
SCLK last edge to CSB rise hold tcsH 250 - ns
CSB pulse width high tcsw 500 - ns
SCLK to SDI hold toiH 100 - ns
SCLK to SDI setup tois 50 - ns
SCLK rise/fall time tckr - 20 ns
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Figure 92. Timing Diagram Showing Clock Polarity and Phase, CPHA =1

Table 59. CPHA = 1 Timing Characteristics

Parameter Symbol Min Max Units
SCLK period tcp 500 - ns
SCLK pulse width high tcH 250 - ns
SCLK pulse width low toL 250 - ns
CSB fall to SCLK first edge setup tcss 250 - ns
SCLK last edge to CSB rise hold tcsH 250 - ns
SCLK to SDO hold tboH 100 - ns
SCLK to SDO setup tbos 100 - ns
SCLK to SDO delay tbop - 15001 ns
CSB rise to SDO disable tbop 5 15001 ns
CSB fall to SDO enable thoe 5 15001 ns
CSB pulse width high tosw 500 - ns
LSB' SCLK fall to Interrupt high tsir 5 15001 ns
MSB' SCLK fall to Interrupt low toir 5 15001 ns
SCLK to Interrupt high tg) 5 15001 ns
CSB rise to Interrupt low tey 5 15001 ns
SCLK to SDI hold toiH 100 - ns
SCLK to SDI setup tois 50 - ns
SCLK rise/fall time tekr/tekr - 20 ns
SDO risef/fall time tbor/tbor - 20" ns
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Table 59. CPHA = 1 Timing Characteristics (Cont.)

Parameter Symbol Min Max Units

Interrupt rise/fall time trtiE - 20" ns

[1] The data is based on 50 pF loading on the output PIN, and the output drive strength is 2x option.

= At CPOL = 0 the base value of the clock is zero
* For CPHA = 0, data are captured on the clock's rising edge (LOW—HIGH transition) and data is propagated
on a falling edge (HIGH—LOW clock transition)

» For CPHA = 1, data are captured on the clock's falling edge and data is propagated on a rising edge

= At CPOL = 1 the base value of the clock is one (inversion of CPOL = 0)
» For CPHA = 0, data are captured on clock's falling edge and data is propagated on a rising edge

» For CPHA = 1, data are captured on clock’s rising edge and data is propagated on a falling edge.

That is, CPHA = 0 means sample on the leading (first) clock edge, while CPHA = 1 means sample on the trailing
(second) clock edge, regardless of whether that clock edge is rising or falling. Note that with CPHA = 0, the data
must be stable for a half cycle before the first clock cycle.

The MOSI and MISO signals are usually stable (at their reception points) for the half cycle until the next clock
transition. SPI master and slave devices may well sample data at different points in that half cycle.

This adds more flexibility to the communication channel between the master and slave.

15.3 SPI Clock Synchronization

When the parallel data is going to be loaded into the buffer in SPI, the SPI will generate the "sync" signal, it will be
gating the ADC/PWM CLOCK or FSM CLOCK/256 to stop the running ADC, PWM, FSM or CNTs to avoid
miscatch data due to the asynchronization of SCLK and the internal clocks, see Figure 93.

Note: The internal clock and SPI clock must satisfy the: 2TCLK_INT<1/2TSCK.

SYNC
/]
CLK_INT |||||| |||||||
sync_pipe L .
The delay is within 2 CLK_INT period
CLK_synced | | | | | | |

Half of the SCK period

LOAD (in the SPI)

When load to trigger the ADC data,
the data must be frozen

Figure 93. Timing Diagram Showing SPI Clock Synchronization

15.4 SPI Data Buffer Function

SPI data buffer can be used to have DCMP compare two different ADC timing data. The ADC buffer is shared with
the DFFs that are in the SPI macrocell. When the SPI is set to ADC buffer mode (register [1656]=1), the DFF 's
data inputs of SPI's parallel outputs are from ADC and the DFF's clock source comes from matrix0_output83
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which can be programmed by user. The DFF's output (SPI[7:0]) is the ADC data's buffered output which can be

sent to DCMP/PWMs or FSM (CNT)s.

register [1656] [

0,ADCI[7:0]

register [1659] [

//16 J

SPI_SCLK >
(matrix0_out83)

nRST_core [

Ck

RB

Ol

L SPI[15:0]

Figure 94. The SPI Used as ADC Data Buffer Diagram
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16. Pipe Delay

The SLG46620-EV has two 16-stages DFF Pipe Delay (PD) Macrocells.

Each Pipe Delay has three input signals from the matrix, Input (IN), Clock (CLK) and Reset (RST). The pipe delay
cell is built from 16 D Flip-Flop logic cells that provide two delay options which are user selectable. The DFF cells
are tied in series where the output (Q) of each delay cell goes to the next DFF cell. The two outputs (OUTO and
OUT1) provide user selectable options for 1 — 16 stages of delay. There are delay output points for each set of the
OUTO0 and OUT1 outputs to a 4-input MUX that is controlled by register bits. The 4-input MUX is used to control

the selection of the amount of delay.

The overall time of the delay is based on the clock used in the SLG46620-EV design. Each DFF cell has a time
delay of the inverse of the clock time (either external clock or any Oscillator within the SLG46620-EV). The sum of

the number of DFF cells used will be the total time delay of the Pipe Delay logic cell.

From Connection
Matrix 0 Output [53]

From Connection
Matrix 0 Output [52]

From Connection
Matrix 0 Output [51]

registers [1617:1614]

register [1618]

EEEEENEEnE /

RST

CLK

16 Flip-Flops

[0

ouT1
e

To Connection
Matrix O Input [21]

OouTo
|

registers [1613:1610]

To Connection
Matrix O Input [20]

Figure 95. Pipe Delay 0
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registers [1626:1623]
register [1627]
i {>o 0
L] OUT1
-
EEEEENEEnE / 1 To Connection
Matrix 1 Input [21]
Fi C ti
Matrix 1 Output (53 — 1| RST
Fi C ti H
Matrix 1 Output (52— "N 16 Flip-Flops
F C ti
Matri 1 Output (51] || O
EEEEENEENE
n ouTo
H |
To Connection
S Matrix 1 Input [20]
registers [1622:1619]
Figure 96. Pipe Delay 1
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17. Programmable Delay/Edge Detector

The SLG46620-EV has two programmable time delay logic cells available that can generate a delay that is
selectable from one of four timings (time1) configured in the GreenPAK Designer. The programmable time delay
cells can generate one of four different delay patterns, rising edge detection, falling edge detection, both edge
detection and both edge delay. Three of these patterns can be further modified with the addition of delayed edge
detection, which adds an extra unit of delay as well as glitch rejection during the delay period. Note that, delayed
edge detection function is not available for both edge delay pattern. See the timing diagrams below for further

information.

Note: The input signal must be longer than the delay, otherwise it wil

registers [1603:1602] registers
Delay Value Selection Edge

| be filtered out.

[1601:1600]
Mode Selection

From Connection Matrix 0 Output [54] Prog rammable
—pf IN De|ay 0 ouT

To Connection
Matrix O Input [22]

_>

register [1604]

Delayed Edge Detector Output

Figure 97. Programmable De

registers [1608:1607] registers
Delay Value Selection Edge

lay

[1606:1605]
Mode Selection

From Connection Matrix 1 Output [54] Programmable
—» N Delay1 ©OUT

To Connection
Matrix 1 Input [22]

_>

register [1609]

Delayed Edge Detector Output

Figure 98. Programmable Delay
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17.1 Programmable Delay Timing Diagram - Edge Detector Output

time1 —». :4— time1 —>: .<—

Rising Edge Detector

Falling Edge Detector : Edge Detector
: : - Output
Both Edge Detector
Both Edge Delay : :
time1 can be set by register value, see Table 10
Figure 99. Edge Detector Output
time2 — gt ul— time2 g rl— :
' '«— time1 —'>: 4:— time1
IN : . . .
Delayed Rising Edge Detector : Vo :
Delayed Falling Edge Detector . . ! Delayed Edge
. . ; Detector Output
Delayed Both Edge Detector ) :
time1 —p»- . -
Delayed Both Edge Delay .
Vo time1 —>: : -4—:
time1 can be set by register value (150 ns, 300 ns, 450 ns, 600 ns)
time2 is a fixed value at ~200 ns
Figure 100. Delayed Edge Detector Output
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17.2 Programmable Delay Timing Diagram - Glitch Filtering for Edge Detector
Output

Rising Edge Detector \\': E E Edge

Detector Output

Falling Edge Detector . \

B
/7/

I
sl P
L

Both Edge Detector

Both Edge Delay

Rising Edge Detector

Delayed Edge

Falling Edge Detector
¢— Detector Output

Both Edge Detector

Both Edge Delay

Figure 101. Glitch Filtering for Edge Detector Output
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18. Voltage Reference

18.1 Voltage Reference Overview
The SLG46620-EV has a Voltage Reference Macrocell to provide references to the six analog comparators. This
macrocell can supply a user selection of fixed voltage references, /3 and /4 reference off of the Vpp power supply
to the device, and externally supplied voltage references from pins 5, 7,10 and 14. The macrocell also has the

option to output reference voltages on pins 18 and 19. See Table 60 for the available selections for each analog
comparator. Also see Figure 102, which shows the reference output structure.

18.2 Vref Selection Table

Table 60. Vref Selection Table

ac:g:(srteefr_ssel ACMPO_Vref ACMP1_Vref ACMP2_Vref ACMP3_Vref ACMP4_Vref ACMP5_Vref
[4:0]
11111 DACO_OUT DACO_OUT DACO_OUT DACO_OUT DACO_OUT DACO_OUT
11110 DAC1_OUT DAC1_OUT DAC1_OUT DAC1_OUT DAC1_OUT DAC1_OUT
11101 Vref_ext_acmp | Vref_ext_ acmp | Vref_ext_ acmp | Vref_ext_acmp | Vref_ext_acmp | Vref_ext_acmp
0/2 0/2 2/2 2/2 2/2 5/2
11100 Vref_ext_acmp | Vref ext_ acmp | Vref _ext acmp | Vref _ext acmp | Vref ext acmp | Vref_ext_acmp
1/2 1/2 1/2 1/2 1/2 1/2
11011 Vref_ext_acmp | Vref_ext acmp | Vref _ext acmp | Vref _ext acmp | Vref ext_ acmp | Vref ext_acmp
0 0 2 2 2 5
11010 Vref_ext_acmp | Vref_ext acmp | Vref_ext_ acmp | Vref_ext_ acmp | Vref _ext_acmp | Vref _ext_acmp
1 1 1 1 1 1
11001 Vppl4 Vpp/4 Vppl4 Vppl4 Vppl4 Vppl4
11000 Vpp/3 Vpp/3 Vpp/3 Vpp/3 Vpp/3 Vpp/3
10111 1.20 1.20 1.20 1.20 1.20 1.20
10110 1.15 1.15 1.15 1.15 1.15 1.15
10101 1.10 1.10 1.10 1.10 1.10 1.10
10100 1.05 1.05 1.05 1.05 1.05 1.05
10011 1.00 1.00 1.00 1.00 1.00 1.00
10010 0.95 0.95 0.95 0.95 0.95 0.95
10001 0.90 0.90 0.90 0.90 0.90 0.90
10000 0.85 0.85 0.85 0.85 0.85 0.85
01111 0.80 0.80 0.80 0.80 0.80 0.80
01110 0.75 0.75 0.75 0.75 0.75 0.75
01101 0.70 0.70 0.70 0.70 0.70 0.70
01100 0.65 0.65 0.65 0.65 0.65 0.65
01011 0.60 0.60 0.60 0.60 0.60 0.60
01010 0.55 0.55 0.55 0.55 0.55 0.55
01001 0.50 0.50 0.50 0.50 0.50 0.50
01000 0.45 0.45 0.45 0.45 0.45 0.45
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Table 60. Vref Selection Table (Cont.)

ac:g;(srzr_ssel ACMPO_Vref ACMP1_Vref ACMP2_Vref ACMP3_Vref ACMP4_Vref ACMP5_Vref

[4:0]

00111 0.40 0.40 0.40 0.40 0.40 0.40
00110 0.35 0.35 0.35 0.35 0.35 0.35
00101 0.30 0.30 0.30 0.30 0.30 0.30
00100 0.25 0.25 0.25 0.25 0.25 0.25
00011 0.20 0.20 0.20 0.20 0.20 0.20
00010 0.15 0.15 0.15 0.15 0.15 0.15
00001 0.10 0.10 0.10 0.10 0.10 0.10
00000 0.05 0.05 0.05 0.05 0.05 0.05

Table 61. Vref Range
Vpp Practical Vref Range Note
20V-5V 50mV~12V
1.7V-20V 50mV~1.0V Do not operate above 1.0 V

18.3 Vref Block Diagram

registers [896:892]

register [936] ) External Vpp
ACMPO_Vref 27V-5V
ext_Vref_acmp5 |
Pin5 . .

P9 ogisters [901:897] } _Pin19_aio_en
ext_Vref_acmp0 r— — — registers [1962:1961]=11
ext_Vref_acmp1 ACMP1_Vref 10 i s I Vref Out_0 (Pin19)

(Pin7) " '
ext_Vref acmp0 | registers [906:902] B | = |
ext_Vref_acmp1
ext_Vref_acmp2 ACMP2_Vref | registers [879:1378] |
ext_Vref_acmp3 Pin18_aio_en
ext_Vref_acmp4 - 01 | | registers [1955:1954]=11
ext_Vref_acmp5 registers [911:907] 10 | | Vref Out_1 (Pin18)

_ } ref Out_1 (Pin
(Pin10) ACMP3_Vref | i | 1% |
ext_Vref_acmp2 L

ext_Vref_acmp3 isters [916:912
ext_Vref_acmp4 registers [ ]

(Pin14) ! ACMP4_Vref DACO registers [877:876]
Vpp /3 registers [921:917]

> Vref Out_O is floating in case of registers[879:878]=00

ACMP5_Vref DAC1 Vref Out_1 is floating in case of registers[877:876]=00

Vpp /4

|

Figure 102. Voltage Reference Block Diagram
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18.4 Vref OUT Typical Performance

1250 I T T
1200 — e—\/ref = 1200 MV —]
1150 — ——Vref=800mv —|
1100 e—\/ref = 600 MV —
1050 \ e \/ref = 300 MV —
1000 \ e \/ref = 100 MV —
950 N\
900 \\
850
800 \\
750 —— \
Z 700 \
E; 650 \ \
3 600
;‘3 550 —— \\
500

|
50 N N\ |
ANV
250 R A
|
|
|

300 \ \
250 —) N \
200 \
o N\ AN\
100 \ AVA\

50 T — N, \\Ni
0

0.02 0.04 0.06 0.08 01 0.2 04 06 038 1 2 4 6 8 10 20 40 60 80 100 200 400 600 800 1000 2000
Load, uA

Figure 103. Typical Load Regulation, T =25 °C, Vpp =3.3 V
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19. Clocking

19.1 Oscillator General Description

The SLG46620-EV has three internal RC oscillators (25 kHz or 2 MHz, user selectable), as well as one Low-
Frequency oscillator (1.73 kHz) and one Ring oscillator (27 MHz).

There are two divider stages for the RC and Ring oscillators, one divider stage for the Low-Frequency oscillator,
that gives the user flexibility for introducing clock signals to connection matrix 0 and 1, as well as various other
Macrocells. The pre-divider (first stage) for RC Oscillator allows the selection of /1, /2, /4 or /8, for LF OSC - /1, /2,
/4 or /16 and for Ring OSC - /1, /4, /8 or /16 to divide down frequency from the fundamental. The second stage
divider (does not apply for LF OSC) has an input of frequency from the pre-divider, and outputs one of eight
different frequencies on Connection Matrix Input lines [49] and [48]. The output of LF OSC Pre-divider goes
directly on Connection Matrix Input line [50]. Please see Figure 104 for more details on the SLG46620-EV clock
scheme.

The Matrix Power-down function allows to switch on/off the oscillators using an external pin (register [1648] for 25
kHz/2 MHz OSC, register [1652] for LF OSC and register [1638] for Ring OSC):

= Enable [1]. If PWR DOWN input of oscillator is LOW, the oscillator will be turned on. If PWR DOWN input of
oscillator is HIGH the oscillator will be turned off.

= Disable [0]. Turns off the Matrix Power-down function.
The PWR CONTROL signal has the highest priority.

The user can select two OSC POWER MODEs (register [1649] for 25 kHz / 2 MHz OSC, register [1653] for LF
OSC and register [1640] for Ring OSC):

= If FORCE POWER-ON [1] is selected, the OSC will run when the SLG46620-EV is powered on.
= If AUTO POWER-ON [0] is selected, the OSC will run only when any macrocell that uses OSC is powered on.

OSC can be turned on by:

= Register control (force power-on)
= Delay mode, when delay requires OSC

- ADC
- PWM/DCMP.
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PWR DOWN registers [1644:1643] register [16421 _____ req
Matrix0_out84 —_— registers [1647:1645] | iy 1/2/4/13/8/12124/64 kol P patrix INO_49
cki
RC OSC register [1637]
DIV1/2/4/8 P eqisters 163216301 |
(2 MHz, registers [1632:16301 | ;.. 1/2/4/3/8/12/24/64 cko|— = Matrix INO_48
cki
25kHz) '
P> Matrix INO_50
§ § registers [2:0]
) | O Cnt_end0 used as the wake/
shared with 4| @ = o
wake/sleep  registers [1655:1654] 5' !' ° 0 sleep signal to matrix in
oscillator . ol o DIV4 1
DIvV24l— 2
DIV64|—| 3
— ,:'I; 30kSHC ~< DIV1/2/4/16 4 CNT/DLY
. S
( Z) cni(x-1) end 6 > clk cnt_end -
7
Matrix OUT CNTO/CNT1/CNT3/CNT5/CNT6/CNT7
Matrix0_72 for CNTO/CNT2/CNT9/
Matrix0_73 for CNT5/CNT6
Matrix1~73 for CNT7/CNT8/PWM/ADC : )
Matrix1~74 for CNT1/CNT3/CNT4 reg%
. ; CNT/
DVAl— | 1 DLY/
DIVI2—| 2
DIv24l—| 3 FSM/
DIV64|—| 4
e 5 PWM_ramp
o 6 > clk
DIV8 7
CLK_SPI_SCK 8
Matrix Out0_83 9
10
DIV256; 1
12
L CNT2/CNT4/CNT8/CNT9
register [1675] /
register [1696] /
register [1716]
Regulator
asy PWM/
1
‘ CLK_RINGOSC K DCMP/
s Cli
5 0
Ring OSC DIV1/4/8/16 0\ 3
1) PWMO/PWM1/PWM2/
(27 MHz) Miad 1
—e
2
registers [1636:1635] —3 ) BIVG 0\
CLK_ADC ADC
—— N CLK
1

register [1639]

Figure 104. Oscillator Block Diagram
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19.2 Oscillators Power-On Delay

OSC enable Power-On

| |_|—|_|—|_|_|_I_
CLK |

Figure 105. Oscillator Startup Diagram

Note 1: OSC power mode: “Auto Power-On”.
Note 2: “OSC Enable” signal appears when any macrocell that uses OSC is powered on.
Note 3: Calculations based on HTOL drift data.

730

~
N
o

|
/

D (=2} (<)) (=2}
[=a) ~ <] (=
o o o o

Power-On Delay (us)
~
8

650
171 3 33 3.6 5

VDD (V)
Figure 106. LF Oscillator Maximum Power-On Delay vs. Vpp at T = 25 °C, OSC = 1.73 kHz
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Figure 107. RC Oscillator Maximum Power-On Delay vs. Vpp at T = 25 °C, RC OSC =2 MHz
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Figure 109. Ring Oscillator Maximum Power-On Delay vs. Vpp at T =25 °C, OSC = 27 MHz
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19.3 Oscillators Accuracy
Note: Calculations based on HTOL drift data.
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Figure 110. LF Oscillator Frequency vs. Vpp, OSC =1.73 kHz, T =25 °C
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Figure 111. LF Oscillator Frequency vs. Vpp, OSC = 1.73 kHz, T = -40 °C to 105 °C
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Figure 112. RC Oscillator Frequency vs. Vpp, OSC =2 MHz, T=25 °C
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Figure 113. RC Oscillator Frequency vs. Vpp, OSC =2 MHz, T = -40 °C to 105 °C

R19DS0134EU0100 Rev.1.00 RENESAS Page 143
Jun 14, 2024



SLG46620-EV Datasheet

29
Fmax
28
] Ftyp
\ .
— ———Fmin
27 \\
T —
’I’: \-
53
"5
/
24 —t
/
//
23—
22
1.8 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5
Voo (V)
Figure 114. RC Oscillator Frequency vs. Vpp, RC OSC = 25 kHz, T =25 °C
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Figure 115. RC Oscillator Frequency vs. Vpp, RC OSC = 25 kHz, T = -40 °C to 105 °C
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Figure 116. Ring Oscillator Frequency vs. Vpp, OSC =27 MHz, T = 25 °C
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Figure 117. Ring Oscillator Frequency vs. Vpp, OSC = 27 MHz, T = -40 °C to 105 °C
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19.4 Oscillators Settling Time
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Figure 118. LF Oscillator Settling Time, Vpp =3.3V, T =25 °C, OSC = 1.73 kHz
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Figure 119. RC Oscillator Settling Time, Vpp =3.3V, T =25 °C, OSC =2 MHz
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Figure 120. RC Oscillator Settling Time, Vpp =3.3 V, T =25 °C, OSC = 25 kHz
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Figure 121. Ring Oscillator Settling Time, Vpp =3.3 V, T =25 °C, OSC = 27 MHz
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20. Power-On Reset

The SLG46620-EV has a power-on reset (POR) macrocell to ensure correct device initialization and operation of
all macrocells in the device. The purpose of the POR circuit is to have consistent behavior and predictable results
when the Vpp power is first ramping to the device, and also while the Vpp is falling during power-down. To

accomplish this goal, the POR drives a defined sequence of internal events that trigger changes to the states of
different macrocells inside the device, and finally to the state of the 10 pins.

20.1 General Operation

The SLG46620-EV is guaranteed to be powered down and non-operational when the Vpp voltage (voltage on

PIN1) is less than Power-Off Threshold (see in section 3.4 Electrical Specifications), but not less than -0.6 V.
Another essential condition for the chip to be powered down is that no voltage higher (Note 1) than the Vpp

voltage is applied to any other PIN. For example, if Vpp voltage is 0.3 V, applying a voltage higher than 0.3 V to
any other PIN is incorrect, and can lead to incorrect or unexpected device behavior.

Note 1: There is a 0.6 V margin due to forward drop voltage of the ESD protection diodes.

To start the POR sequence in the SLG46620-EV, the voltage applied on the Vpp should be higher than the Power-
On threshold (Note 2). The full operational Vpp range for the SLG46620-EV is 1.71 V — 5 V. This means that the
Vpp voltage must ramp up to the operational voltage value, but the POR sequence will start earlier, as soon as the
Vpp voltage rises to the Power-On threshold. After the POR sequence has started, the SLG46620-EV will have a
typical period of time to go through all the steps in the sequence (see Figure 122 and Figure 123), and will be
ready and completely operational after the POR sequence is complete.

Note 2: The Power-On threshold is defined in section 3.4 Electrical Specifications.

Note 3: Vpp ramp rising speed must be less than 0.6 V/us after power-on. Violating this specification may cause
chip to restart.

To power-down the chip the Vpp voltage should be lower than the operational and to guarantee that chip is
powered down it should be less than Power-Off Threshold.

All PINs are in high impedance state when the chip is powered down and while the POR sequence is taking place.
The last step in the POR sequence releases the 10 structures from the high impedance state, at which time the
device is operational. The pin configuration at this point in time is defined by the design programmed into the chip.
Also as it was mentioned before the voltage on PINs can’t be bigger than the Vpp, this rule also applies to the

case when the chip is powered on.
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20.2 POR Sequence

The POR system generates a sequence of signals that enable certain macrocells. The sequence is shown in
Figure 122.

Voo / . . b . b

POR_NVM
(reset for NVM)

NVM_ready_out

POR_GPI

(reset for input enable)

POR_LUT
(reset for LUT output)

POR_CORE

(reset for DLY/RCO/DFF
ILATCH/Pipe DLY)

POR_OUT

(generate low to high to matrix)

POR_GPO

(reset for output enable)

| | . | | . . | t

Figure 122. POR Sequence

As can be seen from Figure 122 after the Vpp has start ramping up and crosses the Power_ON threshold, first,

the on-chip NVM memory is reset. Next the chip reads the data from NVM, and transfers this information to a
CMOS LATCH that serves to configure each macrocell, and the Connection Matrix which routes signals between
macrocells. The third stage causes the reset of the input pins, and then to enable them. After that, the LUTs are
reset and become active. After LUTs the Delay cells, RC OSC, DFFs, LATCHES, and Pipe Delay are initialized.
Only after all macrocells are initialized internal POR signal (POR macrocell output) goes from LOW to HIGH. The
last portion of the device to be initialized are the output pins, which transition from high impedance to active at this
point.

The typical time that takes to complete the POR sequence varies by device type in the GreenPAK family. It also
depends on many environmental factors, such as: slew rate, Vpp value, temperature and even will vary from chip

to chip (process influence).

20.3 Macrocells Output States during POR Sequence

To have a full picture of SLG46620-EV operation during powering and POR sequence, review the overview the
macrocell output states during the POR sequence (Figure 123 describes the output signals states).

First, before the NVM has been reset, all macrocells have their output set to logic LOW (except the output pins
which are in high impedance state). On the next step, some of the macrocells start initialization: input pins output
state becomes LOW; LUTs also output LOW. Only P DLY macrocell configured as edge detector becomes active
at this time. After that input pins are enabled. Next, only LUTs are configured. Next, all other macrocells are
initialized. After macrocells are initialized, internal POR matrix signal switches from LOW to HIGH. The last are
output pins that become active and determined by the input signals.
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VDD/.

:Guaranteed HIGH befo:re POR_GPI :\ : : : : : t
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to matrix V] dictabl Di ined by Exti | Signal
l t
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to matrix . ‘Unpredictable! X Determined by Input signals
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! I | | | | | ! t
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' \ t
Ext. GPO ! Tri-state
I Determined by input signals|
' t

Figure 123. Internal Macrocell States during POR Sequence

20.4 |Initialization

All internal macrocells by default have initial low level. Starting from indicated powerup time of 0.916 V - 1.700 V,
macrocells in SLG46620-EV are powered on while forced to the reset state. All outputs are in Hi-Z and chip starts
loading data from NVM. Then the reset signal is released for internal macrocells and they start to initialize
according to the following sequence:

1. Input pins, ACMP, Pull-up/down.

2. LUTs.

3. DFFs, Delays/Counters, Pipe Delay.

4. POR output to matrix.

5. Output pin corresponds to the internal logic.

The Vref output pin driving signal can precede POR output signal going high by 3 us to 5 us. The POR signal
going high indicates the mentioned power-up sequence is complete.

Note: The maximum voltage applied to any pin should not be higher than the Vo level. There are ESD Diodes
between pin — Vpp and pin — GND on each pin. So if the input signal applied to pin is higher than Vpp, then current
will sink through the diode to Vpp. Exceeding Vpp results in leakage current on the input pin, and Vp will be pulled
up, following the voltage on the input pin.There is no effect from input pin when input voltage is applied at the same
time as VDD'
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20.5 Power-Down

Voo (V)

2V —4—

-=-=- 0823V

1V Vref OUT Signal
1V

p Time

Not guaranteed output state

Figure 124. Power-Down
During powerdown, macrocells in SLG46620-EV are powered off after Vpp falling down below Power-Off
Threshold. Please note that during a slow rampdown, outputs can possibly switch state during this time.

20.6 External Reset

The SLG46620-EV has an optional External Reset function on Pin2. It allows to reset the chip while powered on.

Pin2 must be configured as Digital Input registers [942:941] and function Reset must be enabled also, register
[2020]: O - disabled, 1 - enabled. Unlike POR, External Reset affects only GPI, LUTs, DLY, RC OSC, DFFs,
LATCHES, Pipe Delay, Matrix and GPO. While NVM remains its previous state, see Figure 125 to Figure 127.
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Note: External Reset affects Pipe Delay only if its nRST is connected to POR.

Note that during External Reset the output pin's status will depend on the OE control circuits and current
consumption is determined by the design.

External Reset
(high active)
Vbp '
. — t
POR_NVM :
(reset for NVM) ! :
. : : t
NVM_ready_out : —
. t
POR_GPI .
(reset for input enable) !
: t
POR_LUT
(reset for LUT output) : : :
' ' | | t
POR_CORE Do :
(reset for DLY/RCO/DFF ! ' !
ILATCH/Pipe DLY) — :
' C - t
POR_OUT o | e
(generate low to high to matrix) ' ' :
' o Lo t
POR_GPO ; f
(reset for output enable) I ' X N
I Z Co t
Figure 125. External Reset Sequence (High Active)
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External Reset
(rising edge detect)

Vbb

POR_NVM
(reset for NVM)

NVM_ready_out

POR_GPI

(reset for input enable)

POR_LUT
(reset for LUT output)

POR_CORE

(reset for DLY/RCO/DFF
ILATCH/Pipe DLY)

POR_OUT

(generate low to high
to matrix)

POR_GPO

(reset for output
enable)

Figure 126. External Reset Séquence (Rising Edge Detect)

—— =y
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External Reset

(falling edge detect)

Vbb

POR_NVM
(reset for NVM)

NVM_ready_out

POR_GPI

(reset for input enable)

POR_LUT
(reset for LUT output)

POR_CORE
(reset for DLY/RCO/DFF
ILATCH/Pipe DLY)

POR_OUT
(generate low to high
to matrix)

POR_GPO

(reset for output
enable)

Figure 127. External Reset Sequen.ce (Falling Edge Detect)

F—— === ===

\
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21. Power Detector

The Power Detect (PWR DET) is used to monitor the state of the internal Charge Pump regulator. The macrocell
only has one output (OUT). The PWR DET output is HIGH when Vpp < 2.7 V and LOW when Vpp > 2.7 V. In order

to use the macrocell register [2010] must be set to 0.

22. Additional Logic Functions

The SLG46620-EV has two additional logic functions that are connected directly to the Connection Matrix inputs
and outputs. There are two inverters which can switch the polarity of any Connection Matrix signal.

221 INV_0 Gate

INV_0 Gate

From Connection Matrix0 Output [55] | {>c P To Connection Matrix0 Input [23]

Figure 128. INV_0 Gate

22.2 INV_1 Gate

INV_1 Gate

From Connection Matrix1 Output [55] | {>c P To Connection Matrix1 Input [23]

Figure 129. INV_1 Gate
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23. Register Definitions

23.1 Register Map

Table 62. Register Map

Register Bit
Address Signal Function Register Bit Definition
5:0 Matrix 0 OUT: In0 of LUT2_0
11:6 Matrix 0 OUT: In1 of LUT2_0
17:12 Matrix 0 OUT: In0 of LUT2_1
23:18 Matrix 0 OUT: In1 of LUT2_1
29:24 Matrix 0 OUT: In0 of LUT2_2
35:30 Matrix 0 OUT: In1 of LUT2_2
41:36 Matrix 0 OUT: InO of LUT2_3
47:42 Matrix 0 OUT: In1 of LUT2_3
53:48 Matrix 0 OUT: In0 of LUT3_0
59:54 Matrix 0 OUT: In1 of LUT3_0
65:60 Matrix 0 OUT: In2 of LUT3_0
71:66 Matrix 0 OUT: In0 of LUT3_1
77:72 Matrix 0 OUT: In1 of LUT3_1
83:78 Matrix 0 OUT: In2 of LUT3_1
89:84 Matrix 0 OUT: In0 of LUT3_2
95:90 Matrix 0 OUT: In1 of LUT3_2
101:96 Matrix 0 OUT: In2 of LUT3_2
107:102 Matrix 0 OUT: InO of LUT3_3
113:108 Matrix 0 OUT: In1 of LUT3_3
119:114 Matrix 0 OUT: In2 of LUT3_3
125:120 Matrix 0 OUT: InO of LUT3_4
131:126 Matrix 0 OUT: In1 of LUT3_4
137:132 Matrix 0 OUT: In2 of LUT3_4
143:138 Matrix 0 OUT: In0 of LUT3_5
149:144 Matrix 0 OUT: In1 of LUT3_5
155:150 Matrix 0 OUT: In2 of LUT3_5
161:156 Matrix 0 OUT: In0 of LUT3_6
167:162 Matrix 0 OUT: In1 of LUT3_6
173:168 Matrix 0 OUT: In2 of LUT3_6
179:174 Matrix 0 OUT: In0 of LUT3_7
185:180 Matrix 0 OUT: In1 of LUT3_7
191:186 Matrix 0 OUT: In2 of LUT3_7
197:192 Matrix 0 OUT: In0 of LUT4_0
203:198 Matrix 0 OUT: In1 of LUT4_0
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Table 62. Register Map (Cont.)

Register Bit . i . . .
Address Signal Function Register Bit Definition
209:204 Matrix 0 OUT: In2 of LUT4_0 or PGen CLK
215:210 Matrix 0 OUT: In3 of LUT4_0 or PGen nRST
221:216 Matrix 0 OUT: nSET or nRST of DFFO/LATCHO
227:222 Matrix 0 OUT: Data of DFFO/LATCHO
233:228 Matrix 0 OUT: Clock of DFFO/LATCHO
239:234 Matrix 0 OUT: nSET or nRST of DFF1/LATCH1
245:240 Matrix 0 OUT: Data of DFF1/LATCH1
251:246 Matrix 0 OUT: Clock of DFF1/LATCH1
257:252 Matrix 0 OUT: nSET or nRST of DFF2/LATCH2
263:258 Matrix 0 OUT: Data of DFF2/LATCH2
269:264 Matrix 0 OUT: Clock of DFF2/LATCH2
275:270 Matrix 0 OUT: Data of DFF3/LATCH3
281:276 Matrix 0 OUT: Clock of DFF3/LATCH3
287:282 Matrix 0 OUT: Data of DFF4/LATCH4
293:288 Matrix 0 OUT: Clock of DFF4/LATCH4
299:294 Matrix 0 OUT: Data of DFF5/LATCH5
305:300 Matrix 0 OUT: Clock of DFF5/LATCH5
311:306 Matrix 0 OUT: Clock of Pipe Delay 0
317:312 Matrix 0 OUT: Input Data of Pipe Delay 0
323:318 Matrix 0 OUT: Reset of Pipe Delay 0
329:324 I\P/Iraot;r)(ag]gla.l;::g);;foEdge Detector and
335:330 Matrix 0 OUT: Input of Inverter 0
341:336 Matrix 0 OUT: Digital Output of PIN 3
347:342 Matrix 0 OUT: OE of PIN 3
353:348 Matrix 0 OUT: Digital Output of PIN 4
359:354 Matrix 0 OUT: Digital Output of PIN 5
365:360 Matrix 0 OUT: OE of PIN 5
371:366 Matrix 0 OUT: Digital Output of PIN 6
377:372 Matrix 0 OUT: Digital Output of PIN 7
383:378 Matrix 0 OUT: OE of PIN 7
389:384 Matrix 0 OUT: Digital Output of PIN 8
395:390 Matrix 0 OUT: Digital Output of PIN 9
401:396 Matrix 0 OUT: OE of PIN 9
407:402 Matrix 0 OUT: Digital Output of PIN 10
413:408 Matrix 0 OUT: OE of PIN 10
419:414 Matrix 0 OUT: PDB (Power-down) for ACMPO
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Table 62. Register Map (Cont.)

Register Bit . i . . .
Address Signal Function Register Bit Definition
425:420 Matrix 0 OUT: PDB (Power-down) for ACMP4
431:426 Matrix 0 OUT: PDB (Power-down) for ACMP5
437432 EAET;(CO&HE:;#XB(;/CNTZ/CNTQ/ External
443:438 ?:/Ilit;:i((col-(l)(L_J;\l'/.I;:lx':?/CNTG External
449:444 Matrix 0 OUT: Input of DLY/CNTO
455:450 Matrix 0 OUT: Input of DLY/CNT2
461:456 Matrix 0 OUT: Keep of DLY/CNT2
467:462 Matrix 0 OUT: Up of DLY/CNT2
473:468 Matrix 0 OUT: Input of DLY/CNT5
479:474 Matrix 0 OUT: Input of DLY/CNT6
485:480 Matrix 0 OUT: Input of DLY/CNT9
491:486 Matrix 0 OUT: ADC Power-down
497:492 Matrix 0 OUT: CSB of SPI
503:498 Matrix 0 OUT: SCLK of SPI
509:504 Matrix 0 OUT: Oscillator Power-down
515:510 Matrix 0 OUT: Cross Connection Output to Matrix 1 [0]
521:516 Matrix 0 OUT: Cross Connection Output to Matrix 1 [1]
527:522 Matrix 0 OUT: Cross Connection Output to Matrix 1 [2]
533:528 Matrix 0 OUT: Cross Connection Output to Matrix 1 [3]
539:534 Matrix 0 OUT: Cross Connection Output to Matrix 1 [4]
545:540 Matrix 0 OUT: Cross Connection Output to Matrix 1 [5]
551:546 Matrix 0 OUT: Cross Connection Output to Matrix 1 [6]
557:552 Matrix 0 OUT: Cross Connection Output to Matrix 1 [7]
563:558 Matrix 0 OUT: Cross Connection Output to Matrix 1 [8]
569:564 Matrix 0 OUT: Cross Connection Output to Matrix 1 [9]
575:570 Reserved

LUT Data
579:576 LUT2_0 Data Data
583:580 LUT2_1 Data Data
587:584 LUT2_2 Data Data
591:588 LUT2_3 Data Data
599:592 LUT3_0 Data Data
607:600 LUT3_1 Data Data
615:608 LUT3_2 Data Data
623:616 LUT3_3 Data Data
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Table 62. Register Map (Cont.)

Register Bit i i . . .
Signal Function Register Bit Definition

Address

631:624 LUT3_4 Data Data
639:632 LUT3_5 Data Data
647:640 LUT3_6 Data Data
655:648 LUT3_7 Data Data

LUT4_0 and PGen
671:656 LUT4_0 & PGen Data Data
675:672 4-bit counter Data in PGen Data
. 0: LUT4 Function
676 PGen Enable Signal

1: PGen Function

DFF/LATCH 0

0: DFF Function

677 Mode Select .

1: LATCH Function
. 0: Q Output

678 Output Parity Control

1: nQ Output
. 0: Reset State by Matrix

679 nSET or nRST Selection .

1: Set State by Matrix
» . 0: Initial State is 0
680 Initial State During POR 1

. Initial State is 1

DFF/LATCH 1

0: DFF Function

681 Mode Select )

1: LATCH Function
) 0: Q Output

682 Output Parity Control

1: nQ Output
. 0: Reset State by Matrix

683 Set or Reset Selection .

1: Set State by Matrix
. . 0: Initial State is 0
684 Initial State During POR 1

: Initial State is 1

DFF/LATCH 2

0: DFF Function

685 Mode Select .

1: LATCH Function
. 0: Q Output

686 Output Parity Control

1: nQ Output
. 0: Reset State by Matrix

687 Set or Reset Selection .

1: Set State by Matrix
. . 0: Initial State is 0
688 Initial State During POR 1

: Initial State is 1

DFF/LATCH 3

689

Mode Select

0: DFF Function
1: LATCH Function
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Table 62. Register Map (Cont.)

Register Bit i i . . .
Signal Function Register Bit Definition
Address
) 0: Q Output
690 Output Parity Control
1: nQ Output
» . 0: Initial State is 0
691 Initial State During POR . .
1: Initial State is 1
DFF/LATCH 4
0: DFF Function
692 Mode Select .
1: LATCH Function
. 0: Q Output
693 Output Parity Control
1: nQ Output
» . 0: Initial State is 0
694 Initial State During POR » .
1: Initial State is 1
DFF/LATCH 5
0: DFF Function
695 Mode Select .
1: LATCH Function
. 0: Q Output
696 Output Parity Control
1: nQ Output
. . 0: Initial State is 0
697 Initial State During POR » )
1: Initial State is 1
LUT Data
701:698 LUT2_4 Data Data
705:702 LUT2_5 Data Data
709:706 LUT2_6 Data Data
713:710 LUT2_7 Data Data
721:714 LUT3 8 Data Data
729:722 LUT3 9 Data Data
737:730 LUT3_10 Data Data
745:738 LUT3_11 Data Data
753:746 LUT3_12 Data Data
761:754 LUT3_13 Data Data
769:762 LUT3_14 Data Data
777770 LUT3_15 Data Data
793:778 LUT4_1 Data Data
DFF/LATCH 6
0: DFF Function
794 Mode Select .
1: LATCH Function
. 0: Q Output
795 Output Parity Control
1: nQ Output
. 0: Reset State by Matrix
796 Set or Reset Selection .
1: Set State by Matrix
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Table 62. Register Map (Cont.)

Register Bit i i . . .
Signal Function Register Bit Definition
Address
. . 0: Initial State is 0
797 Initial State During POR » .
1: Initial State is 1
DFF/LATCH 7
0: DFF Function
798 Mode Select .
1: LATCH Function
. 0: Q Output
799 Output Parity Control
1: nQ Output
. 0: Reset State by Matrix
800 Set or Reset Selection .
1: Set State by Matrix
» . 0: Initial State is 0
801 Initial State During POR » .
1: Initial State is 1
DFF/LATCH 8
0: DFF Function
802 Mode Select .
1: LATCH Function
. 0: Q Output
803 Output Parity Control
1: nQ Output
. 0: Reset State by Matrix
804 Set or Reset Selection .
1: Set State by Matrix
» . 0: Initial State is 0
805 Initial State During POR » )
1: Initial State is 1
DFF/LATCH 9
0: DFF Function
806 Mode Select .
1: LATCH Function
. 0: Q Output
807 Output Parity Control
1: nQ Output
» . 0: Initial State is 0
808 Initial State During POR B )
1: Initial State is 1

DFF/LATCH 10

0: DFF Function
809 Mode Select )

1: LATCH Function

) 0: Q Output

810 Output Parity Control

1: nQ Output

» . 0: Initial State is 0

811 Initial State During POR o .

1: Initial State is 1

DFF/LATCH 11

0: DFF Function
812 Mode Select .

1: LATCH Function

) 0: Q Output

813 Output Parity Control

1: nQ Output

. ) 0: Initial State is 0

814 Initial State During POR . .

1: Initial State is 1
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Table 62. Register Map (Cont.)

Register Bit i i . . .
Signal Function Register Bit Definition
Address
ADC and ACMP Control
. 0: Disable
815 ADC Native Input From Internal DACO
1: Enable
. 0: Disable (PIN 16 can not Control)
816 Multichannel Input MUX Enable (State by PIN 16)
1: Enable
0: Single-Ended Input
817 ADC Input Mode Control . .
1: Differential Input
000: 0.25x (For single-ended operation only)
001: 0.5x (For single-ended operation only)
010: 1x
. . 011: 2x
820:818 ADC PGA Gain Selection

100: 4x (For single-ended and differential operation)
101: 8x (For single-ended and differential operation)
110: 16x (For differential operation only)

111: Reserved

PGA Power-On Signal
821 Note: in ADC Wake Sleep/dynamic On/Off Mode, it

0: Power-Down

should Set to 0 1: Power-On
. . 0: Disable
822 ADC Pseudo-Differential Mode Enable 1- Enable
830:823 DACA 8 Bit register Control 00: DAC1 Output is ADC Vref bottom Voltage
' g FF: DAC1's Output is ADC Vref top Voltage
0: Disable
831 ACMP 1 Input 100u Current Source Enable 1- Enable
0: Disable
832 ACMP 0 Input 100u Current Source Enable 1- Enable
833 Reserved
0: Power-down
834 DAC1 Power-On Signal 1: Power-On When DACO Used Only, need set this
bit
835 Reserved
00: 1K
. . 01:5K
837:836 ACMP Buffer Bandwidth Selection 10 20 K
11: 50 K
00: Reserved
) 01: Reserved
839:838 ADC Speed Selection 10: 100 kH
: z
11: Reserved
0: Power-down
840 DACO Power-On Signal 1: Power-On When DACO Used Only, need set this
bit
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Table 62. Register Map (Cont.)

Register Bit
9 Signal Function Register Bit Definition
Address
00: ADC Vref
01: Reserved10: 1/4 Vpp
842:841 ADC Vref Source Select 11: None
843 DACO Input Selection 0: From Register
P 1: From DCMP1's Negative Input
) . 00: DACO Outputis 0
851:844 DACO 8 Bit Register Control FF: DACO Output s 1 V
852 Reserved
00: 1x
- . 01: 0.5x
854:853 ACMP 0 Positive Input Gain Control 10: 0.33
:0.33x
11: 0.25x
00: PIN 6 Input
. 01: With Buffer
856:855 ACMP 0 Input Selection 10V
- VDD
11: None
00: 1x
- . 01: 0.5x
858:857 ACMP 1 Positive Input Gain Control 10: 0.33x
11: 0.25x
00: PIN 12 Input
. 01: ADC PGA OUT
860:859 ACMP 1 Input Selection 10: ACMP 0 Input (before Gain)
11: None
861 Reserved
862 Reserved
863 ACMP 2 Input Selecti 0: PIN 13 Input
nput Selection
P 1: ACMP 0 Input (before Gain)
00: 1x
» . 01: 0.5x
865:864 ACMP 2 Positive Input Gain Control 10- 0.33x
11: 0.25x
866 Reserved
00: 1x
- . 01: 0.5x
868:867 ACMP 3 Positive Input Gain Control 10: 0.33
:0.33x
11: 0.25x
00: PIN 15 Input
. 01: PIN 13 Input
870:869 ACMP 3 Input Selection 10: ACMP 0 Input (before Gain)
11: None
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Table 62. Register Map (Cont.)

Register Bit
9 Signal Function Register Bit Definition
Address
00: 1x
- . 01: 0.5x
872:871 ACMP 4 Positive Input Gain Control 10- 0.33x
11: 0.25x
00: PIN 3 Input
. 01: PIN 15 Input
874:873 ACMP 4 Input Selection 10: ACMP 0 Input (before Gain)
11: None
875 Reserved
00: Buffer Power-down
. 01: ACMP 2' Input
877:876 Output Buffer1 Source Selection 10: ACMP 3's Inout
: s Inpu
11: DAC1's Output
00: Buffer Power-down
. 01: ACMP 0' Input
879:878 Output Buffer0 Source Selection 10: ACMP 1's Input
11: DACQO's Output
880 Reserved
881 Reserved Reserved
0: Disable
882 ADC Wake Sleep Enable 1- Enable
. 0: From DCMP1's Negative input
883 DAC1 Input Selection 1: From Register
0: Disable
884 ADC Wake Sleep Enable 1- Enable
o 0: Disable
885 Force ADC Analog Circuit On 1- Enable
0: Disable
886 PGA Output Enable 1- Enable
BG, ACMP, and Vref
891:887 Reserved
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Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

896:892

ACMPO Vref Value Selection

00000:
00010:
00100:
00110:
01000:
01010:
01100:
01110:
10000:
10010:
10100:
10110:
11000:
11010:
11011:
11100:
11101:
11110:

50 mV 00001: 100 mV
150 mV 00011: 200 mV
250 mV 00101: 300 mV
350 mV 00111: 400 mV
450 mV 01001: 500 mV
550 mV 01011: 600 mV
650 mV 01101: 700 mV
750 mV 01111: 800 mV
850 mV 10001: 900 mV
950 mV 10011: 1V
1.05V 10101: 1.1V
115V 10111: 1.2V
Vpp/3 11001: Vpp/4
Vref_Ext_ ACMP1
Vref_Ext ACMPO
Vref Ext ACMP1/2
Vref_Ext_ ACMPO / 2
DAC1_OUT

11111: DACO_OUT

901:897

ACMP1 Vref Value Selection

00000:
00010:
00100:
00110:
01000:
01010:
01100:
01110:
10000:
10010:
10100:
10110:
11000:
11010:
11011:
11100:
11101:
11110:
11111:

50 mV 00001: 100 mV
150 mV 00011: 200 mV
250 mV 00101: 300 mV
350 mV 00111: 400 mV
450 mV 01001: 500 mV
550 mV 01011: 600 mV
650 mV 01101: 700 mV
750 mV 01111: 800 mV
850 mV 10001: 900 mV
950 mV 10011: 1V
1.05V 10101: 1.1V
115V 10111: 1.2V
Vpp/3 11001: Vpp/4
Vref_Ext_ ACMP1
Vref_Ext ACMPO
Vref Ext ACMP1/2
Vref_Ext ACMPO / 2
DAC1_OUT
DACO_OUT
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Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

906:902

ACMP2 Vref Value Selection

00000:
00010:
00100:
00110:
01000:
01010:
01100:
01110:
10000:
10010:
10100:
10110:
11000:
11010:
11011:
11100:
11101:
11110:

50 mV 00001: 100 mV
150 mV 00011: 200 mV
250 mV 00101: 300 mV
350 mV 00111: 400 mV
450 mV 01001: 500 mV
550 mV 01011: 600 mV
650 mV 01101: 700 mV
750 mV 01111: 800 mV
850 mV 10001: 900 mV
950 mV 10011: 1V
1.05V 10101: 1.1V
115V 10111: 1.2V
Vpp/3 11001: Vpp/4
Vref_Ext_ ACMP1

Vref Ext ACMP2
Vref Ext ACMP1/2
Vref_Ext ACMP2 /2
DAC1_OUT

11111: DACO_OUT

911:907

ACMP3 Vref Value Selection

00000:
00010:
00100:
00110:
01000:
01010:
01100:
01110:
10000:
10010:
10100:
10110:
11000:
11010:
11011:
11100:
11101:
11110:
11111:

50 mV 00001: 100 mV
150 mV 00011: 200 mV
250 mV 00101: 300 mV
350 mV 00111: 400 mV
450 mV 01001: 500 mV
550 mV 01011: 600 mV
650 mV 01101: 700 mV
750 mV 01111: 800 mV
850 mV 10001: 900 mV
950 mV 10011: 1V
1.05V 10101: 1.1V
115V 10111: 1.2V
Vpp/3 11001: Vpp/4
Vref_Ext_ ACMP1
Vref_Ext ACMP2
Vref Ext ACMP1/2
Vref_Ext ACMP2 /2
DAC1_OUT
DACO_OUT
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Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

916:912

ACMP4 Vref Value Selection

00000: 50 mV 00001: 100 mV
00010: 150 mV 00011: 200 mV
00100: 250 mV 00101: 300 mV
00110: 350 mV 00111: 400 mV
01000: 450 mV 01001: 500 mV
01010: 550 mV 01011: 600 mV
01100: 650 mV 01101: 700 mV
01110: 750 mV 01111: 800 mV
10000: 850 mV 10001: 900 mV
10010: 950 mV 10011: 1 V
10100: 1.05 V 10101: 1.1 V
10110: 115V 10111: 1.2V
11000: Vpp3 11001: Vpp/4
11010: Vref_Ext_ACMP1
11011: Vref_Ext_ACMP2
11100: Vref_Ext_ACMP1 / 2
11101: Vref_Ext_ACMP2 / 2
11110: DAC1_OUT

11111: DACO_OUT

921:917

ACMPS5 Vref Value Selection

00000: 50 mV 00001: 100 mV
00010: 150 mV 00011: 200 mV
00100: 250 mV 00101: 300 mV
00110: 350 mV 00111: 400 mV
01000: 450 mV 01001: 500 mV
01010: 550 mV 01011: 600 mV
01100: 650 mV 01101: 700 mV
01110: 750 mV 01111: 800 mV
10000: 850 mV 10001: 900 mV
10010: 950 mV 10011: 1 V
10100: 1.05 V 10101: 1.1V
10110: 115V 10111: 1.2V
11000: Vpp/3 11001: Vpp/4
11010: Vref_Ext_ACMP1
11011: Vref_Ext_ACMP5
11100: Vref_Ext_ACMP1 / 2
11101: Vref_Ext_ACMP5 / 2
11110: DAC1_OUT

11111: DACO_OUT

922

Reserved

923

Bandgap OK for ADC, ACMP Output Delay Time
Select, the start Time is porb_core go to High

0: 550 us
1: 100 us

925:924

ACMPS Hysteresis Control

00: 0

01: 25 mV
10: 50 mV
11: 200 mV
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Table 62. Register Map (Cont.)

Register Bit
9 Signal Function Register Bit Definition
Address
00: 0
. 01: 25 mV
927:926 ACMP4 Hysteresis Control 10 50 mV
11: 200 mV
00:0
. 01: 25 mV
929:928 ACMP3 Hysteresis Control 10 50 mV
11: 200 mV
00: 0
) 01: 25 mV
931:930 ACMP?2 Hysteresis Control 10 50 mV
11: 200 mV
00: 0
. 01: 25 mV
933:932 ACMP1 Hysteresis Control 10 50 mV
11: 200 mV
00: 0
) 01: 25 mV
935:934 ACMPO Hysteresis Control 10: 50 mV
:50m
11: 200 mV
0: Turn Off
936 Bandgap Turn On by Register 1: Turn On (if chip is Power-down, the Bandgap will
Power-down even if it is set to 1)
937 Reserved
938 Reserved
939 Reserved
10 Pad
. 0: Disable
940 IO pre-Charge Enable Bit 1: Enable
PIN 2
00: Digital in without Schmitt trigger
01: Digital in with Schmitt trigger
942:941 PIN2 Input Mode Control 10: Low Voltage Didital IN
: Low Voltage Digi
11: Reserved
00: Floating
. . 01: 10K
944:943 PIN2 Pull-Up/Down Resistor Selection 10 100 K
1M1:1M
. 0: Pull-Down
945 PIN2 Pull-Up Resistor Enable 1: Pull-Up
PIN 3
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Register Bit
Address

Signal Function

Register Bit Definition

947:946

PIN 3 Input Mode Control

00: Digital in without Schmitt trigger
01: Digital in with Schmitt trigger
10: Low Voltage Digital IN

11: Analog 10

949:948

PIN 3 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN

951:950

PIN 3 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
1M1:1M

952

PIN 3 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

PIN 4

955:953

PIN 4 Mode Control

000: Digital in without Schmitt trigger
001: Digital in with Schmitt trigger
010: Low Voltage Digital IN

011: Analog 10

100: Push-Pull

101: NMOS Open-DRAIN

110: PMOS Open-DRAIN

111: Analog 10 & NMOS Open-DRAIN

957:956

PIN 4 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
11:1M

958

PIN 4 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

959

PIN 4 Output Driver Current double

0: 1x drive
1: 2x drive

PIN 5

961:960

PIN 5 Input Mode Control

00: Digital in without Schmitt trigger
01: Digital in with Schmitt trigger
10: Low Voltage Digital IN

11: Analog 10

963:962

PIN 5 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN

965:964

PIN 5 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
11:1M
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Register Bit
Address

Signal Function

Register Bit Definition

966

PIN 5 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

PIN 6

969:967

PIN 6 Mode Control

000: Digital in without Schmitt trigger
001: Digital in with Schmitt trigger
010: Low Voltage Digital IN

011: Analog 10

100: Push-Pull

101: NMOS Open-DRAIN

110: PMOS Open-DRAIN

111: Analog 10 & NMOS Open-DRAIN

971:970

PIN 6 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
11:1 M

972

PIN 6 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

973

PIN 6 Output Driver Current double

0: 1x drive
1: 2x drive

PIN 7

975:974

PIN 7 Input Mode Control

00: Digital in without Schmitt trigger
01: Digital in with Schmitt trigger
10: Low Voltage Digital IN

11: Analog 10

977:976

PIN 7 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN

979:978

PIN 7 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
11:1M

980

PIN 7 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

PIN 8

983:981

PIN 8 Mode Control

000: Digital in without Schmitt trigger
001: Digital in with Schmitt trigger
010: Low Voltage Digital IN

011: Analog 10

100: Push-Pull

101: NMOS Open-DRAIN

110: PMOS Open-DRAIN

111: Analog 10 & NMOS Open-DRAIN
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Register Bit
Address

Signal Function

Register Bit Definition

985:984

PIN 8 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
1M1:1M

986

PIN 8 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

987

PIN 8 Output Driver Current double

0: 1x drive
1: 2x drive

PIN9

989:988

PIN 9 Input Mode Control

00: Digital in without Schmitt trigger
01: Digital in with Schmitt trigger
10: Low Voltage Digital IN

11: Analog 10

991:990

PIN 9 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN

993:992

PIN 9 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
11:1M

994

PIN 9 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

PIN 10

996:995

PIN 10 Input Mode Control

00: Digital in without Schmitt trigger
01: Digital in with Schmitt trigger
10: Low Voltage Digital IN

11: Analog 10

998:997

PIN 10 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN

1000:999

PIN 10 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
11:1M

1001

PIN 10 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

1002

PIN 10 4x Drive Enable

0: Disable
1: Enable

1015:1003

Reserved

Reserved

1023:1016

Die ID:
Power up Sequence Bits

Data
Hex: 5A

R19DS0134EU0100 Rev.1.00

Jun 14, 2024

RENESAS

Page 171




SLG46620-EV Datasheet

Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

Matrix 1 Output Selection

1029:1024 Matrix 1 OUT:In0 of LUT2_4
1035:1030 Matrix 1 OUT:In1 of LUT2_4
1041:1036 Matrix 1 OUT:In0 of LUT2_5
1047:1042 Matrix 1 OUT:In1 of LUT2_5
1053:1048 Matrix 1 OUT:In0 of LUT2_6
1059:1054 Matrix 1 OUT:In1 of LUT2_6
1065:1060 Matrix 1 OUT:In0 of LUT2_7
1071:1066 Matrix 1 OUT:In1 of LUT2_7
1077:1072 Matrix 1 OUT:InO of LUT3_8
1083:1078 Matrix 1 OUT:In1 of LUT3_8
1089:1084 Matrix 1 OUT:In2 of LUT3_8
1095:1090 Matrix 1 OUT:In0 of LUT3_9
1101:1096 Matrix 1 OUT:In1 of LUT3_9
1107:1102 Matrix 1 OUT:In2 of LUT3_9
1113:1108 Matrix 1 OUT:In0 of LUT3_10
1119:1114 Matrix 1 OUT:In1 of LUT3_10
1125:1120 Matrix 1 OUT:In2 of LUT3_10
1131:1126 Matrix 1 OUT:In0 of LUT3_11
1137:1132 Matrix 1 OUT:In1 of LUT3_11
1143:1138 Matrix 1 OUT:In2 of LUT3_11
1149:1144 Matrix 1 OUT:In0 of LUT3_12
1155:1150 Matrix 1 OUT:In1 of LUT3_12
1161:1156 Matrix 1 OUT:In2 of LUT3_12
1167:1162 Matrix 1 OUT:InO of LUT3_13
1173:1168 Matrix 1 OUT:In1 of LUT3_13
1179:1174 Matrix 1 OUT:In2 of LUT3_13
1185:1180 Matrix 1 OUT:In0 of LUT3_14
1191:1186 Matrix 1 OUT:In1 of LUT3_14
1197:1192 Matrix 1 OUT:In2 of LUT3_14
1203:1198 Matrix 1 OUT:In0 of LUT3_15
1209:1204 Matrix 1 OUT:In1 of LUT3_15
1215:1210 Matrix 1 OUT:In2 of LUT3_15
1221:1216 Matrix 1 OUT:In0 of LUT4_1
1227:1222 Matrix 1 OUT:In1 of LUT4_1
1233:1228 Matrix 1 OUT:In2 of LUT4_1
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Table 62. Register Map (Cont.)

Register Bit . i . . .
Address Signal Function Register Bit Definition
1239:1234 Matrix 1 OUT:In3 of LUT4_1
1245:1240 Matrix 1 OUT: Set or nRST of DFF6/LATCH6
1251:1246 Matrix 1 OUT: Data of DFF6/LATCH6
1257:1252 Matrix 1 OUT: Clock of DFF6/LATCH6
1263:1258 Matrix 1 OUT: Set or nRST of DFF7/LATCH7
1269:1264 Matrix 1 OUT: Data of DFF7/LATCH7
1275:1270 Matrix 1 OUT: Clock of DFF7/LATCH7
1281:1276 Matrix 1 OUT: Set or nRST of DFF8/LATCH8
1287:1282 Matrix 1 OUT: Data of DFF8/LATCHS8
1293:1288 Matrix 1 OUT: Clock of DFF8/LATCH8
1299:1294 Matrix 1 OUT: Data of DFF9/LATCH9
1305:1300 Matrix 1 OUT: Clock of DFF9/LATCH9
1311:1306 Matrix 1 OUT: Data of DFF10/LATCH10
1317:1312 Matrix 1 OUT: Clock of DFF10/LATCH10
1323:1318 Matrix 1 OUT: Data of DFF11/LATCH11
1329:1324 Matrix 1 OUT: Clock of DFF11/LATCH11
1335:1330 Matrix 1 OUT: Clock of Pipe Delay 1
1341:1336 Matrix 1 OUT: Input Data of Pipe Delay 1
1347:1342 Matrix 1 OUT: Reset of Pipe Delay 1
1353:1348 hpﬂséié:ngl;;:elrgsgsf1Edge Detector and
1359:1354 Matrix 1 OUT: Input of Inverter 1
1365:1360 Matrix 1 OUT: Digital Output of PIN 12
1371:1366 Matrix 1 OUT: Digital Output of PIN 13
1377:1372 Matrix 1 OUT: OE of PIN 13
1383:1378 Matrix 1 OUT: Digital Output of PIN 14
1389:1384 Matrix 1 OUT: OE of PIN 14
1395:1390 Matrix 1 OUT: Digital Output of PIN 15
1401:1396 Matrix 1 OUT: Digital Output of PIN 16
1407:1402 Matrix 1 OUT: OE of PIN 16
1413:1408 Matrix 1 OUT: Digital Output of PIN 17
1419:1414 Matrix 1 OUT: Digital Output of PIN 18
1425:1420 Matrix 1 OUT: OE of PIN 18
1431:1426 Matrix 1 OUT: Digital Output of PIN 19
1437:1432 Matrix 1 OUT: OE of PIN 19
1443:1438 Matrix 1 OUT: Digital Output of PIN 20
1449:1444 Matrix 1 OUT: PDB(Power-down) for ACMP1
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Register Bit . i . . .
Address Signal Function Register Bit Definition
1455:1450 Matrix 1 OUT: PDB(Power-down) for ACMP2
1461:1456 Matrix 1 OUT: PDB(Power-down) for ACMP3
14671462 Matrix 1 OL.JT:CNT7/CNT8/PWM/ADC External Clock

(CLK_Matrix2)
1473:1468 Matrix 1 OL.JT:CNT1/CNT3/CNT4 External Clock
(CLK_Matrix3)
1479:1474 Matrix 1 OUT: Input of DLY/CNT1
1485:1480 Matrix 1 OUT: Input of DLY/CNT3
1491:1486 Matrix 1 OUT: Input of DLY/CNT4
1497:1492 Matrix 1 OUT: Keep of DLY/CNT4
1503:1498 Matrix 1 OUT: Up of DLY/CNT4
1509:1504 Matrix 1 OUT: Input of DLY/CNT7
1515:1510 Matrix 1 OUT: Input of DLY/CNT8
1521:1516 Matrix 1 OUT: PWM Power-down
1527:1522 Matrix 1 OUT: PWM/DCMPO Positive Input and
PWM/DCMP1 Negative Input Register Selection Bit 0
1533:1528 Matrix 1 OUT: PWM/I;)CMPO Posit.ive Input ar?d .
PWM/DCMP1 Negative Input Register Selection Bit 1
1539:1534 Matrix 1 OUT: Cross Connection Output to Matrix 0 [0]
1545:1540 Matrix 1 OUT: Cross Connection Output to Matrix 0 [1]
1551:1546 Matrix 1 OUT: Cross Connection Output to Matrix 0 [2]
1557:1552 Matrix 1 OUT: Cross Connection Output to Matrix 0 [3]
1563:1558 Matrix 1 OUT: Cross Connection Output to Matrix 0 [4]
1569:1564 Matrix 1 OUT: Cross Connection Output to Matrix 0 [5]
1575:1570 Matrix 1 OUT: Cross Connection Output to Matrix O [6]
1581:1576 Matrix 1 OUT: Cross Connection Output to Matrix 0 [7]
1587:1582 Matrix 1 OUT: Cross Connection Output to Matrix 0 [8]
1593:1588 Matrix 1 OUT: Cross Connection Output to Matrix 0 [9]
1599:1594 Reserved

Programmable Delay with Edge Detector 0

00: Rising Edge Detect
01: Falling Edge Detect

1601:1600 Mode Selection 10: Both Edge Detect
11: Both Edge Delay
00: 110 ns Delay
. . 01: 220 ns Delay
1603:1602 Delay Time Selection 10: 330 ns Delay
11: 440 ns Delay
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Table 62. Register Map (Cont.)

Register Bit i i . . .
Signal Function Register Bit Definition
Address
0: Output no Delay
1604 Output Delay Control
1: Output Delay
Programmable Delay with Edge Detector 1
00: Rising Edge Detect
) 01: Falling Edge Detect
1606:1605 Mode Selection
10: Both Edge Detect
11: Both Edge Delay
00: 110 ns Delay
. . 01: 220 ns Delay
1608:1607 Delay Time Selection
10: 330 ns Delay
11: 440 ns Delay
0: Output No Delay
1609 Output Delay Control
1: Output Delay
Pipe Delay 0
1613:1610 OUTO Selection Bits Reglster Bits From 0 to 15, Data Delay From 1 to 16
pipes
1617:1614 OUT1 Selection Bits Reglster Bits From 0 to 15, Data Delay From 1 to 16
pipes
. 0: non-inverted
1618 OUT1 Output polarity Control .
1: inverted
Pipe Delay 1
1622:1619 OUTO Selection Bits Reglster Bits From 0 to 15, Data Delay From 1 to 16
pipes
1626:1623 OUT1 Selection Bits R’_eglster Bits From 0 to 15, Data Delay From 1 to 16
pipes
. 0: non-inverted
1627 OUT1 Output polarity Control .
1: inverted
Oscillator
00: RING OSC
01: Matrix(Matrix1_OUT73)
1629:1628 PWM and ADC Clock Source Select
10: RC OSC
11: SPI_SCLK(Matrix0_OUT83)
000: /1
001:/2
010: /4
. . . . 011: /3
1632:1630 Clock divide Ratio Control for ring OSC to Matrix 100: /8
101: /112
110: /24
111: /64
. . 0: Disable
1633 PWM Data synchronized with SPI Clock Enable
1: Enable
. . 0: Disable
1634 FSM Data synchronized with SPI Clock Enable
1: Enable
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Table 62. Register Map (Cont.)

Register Bit i i . . .
Signal Function Register Bit Definition
Address
00: /1
. . 01:/4
1636:1635 Clock divide Ratio Control for RING OSC 10 /8
11: /16
. . 0: Disable
1637 Ring OSC Clock to Matrix Input Enable
1: Enable
1638 Matrix Power-down (Matrix0_OUT84) enable for ring 0: Disable
Oscillator 1: Enable
o 0: Non-Bypass
1639 ADC Clock divide by 16 Bypass
1: Bypass
Ring OSC Turn On by Register 0: Turn Off
1640 Note: if chip is Powered Down, the Ring OSC will 1- Turn On
Power-down even if this bit is set to 1 '
. . 0: Disable
1641 ADC Data synchronized with SPI Clock Enable
1: Enable
. 0: Disable
1642 RC OSC Clock to Matrix Input Enable
1: Enable
00: /1
- . 01:/2
1644:1643 Clock divide Ratio Control for RC OSC 10: /4
11: /8
000: /1
001: /2
010: /4
- . . 011:/3
1647:1645 Clock divide Ratio Control for RC OSC to Matrix 100: /8
101: /112
110: /24
111: /64
1648 Matrix Power-down (Matrix0_OUT84) enable for RC 0: Disable
Oscillator 1: Enable
RC OSC Turn On by Register 0: Turn OFf
1649 Note: if chip is Powered Down, the Ring OSC will 1- Turn On
Power-down even if this Bit is Set to 1 '
0: 25 kHz
1650 RC OSC frequency Select
1: 2 MHz
1651 bypass RC oscillator with external 0: RC OSC
clock(matrix_OUT1_73) 1: external clock
1652 matrix power-down (matrix0_OUT84) enable for LF 0: Disable
oscillator 1: Enable
0: Turn Off
1653 Low Frequency OSC turn on by register 1: Turn On (if chip is Power-down, the LF OSC will
Power-down even if it is Set to 1)
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Table 62. Register Map (Cont.)

Register Bit . i . . .
Signal Function Register Bit Definition
Address
00: /1
o . 01:/2
1655:1654 Clock divide Ratio Control for LF OSC 10- /4
11: /16
SPI
1656 SPI Used as ADC Buffer Enable (1 Clock Delayed)
) 0: FSMO[7:0], FSM1[7:0]
1657 SPI Parallel Input Data Source Selection
1: ADC
1658 SPI Clock phase (CPHA)
1659 SPI Clock polarity (CPOL)
. 0: 16 bits
1660 byte Selection . I .
1: 8-bits (least significant 8 Bits)
. 0: Serial IN Parallel OUT
1661 SPI Input/Output Mode Selection .
1: Parallel IN Serial OUT
PWMO
1669:1662 Register 3, 8 Bits NVM Data to PWM/DCMP or DAC Data
Input
000: 10 ns
001: 20 ns
010: 30 ns
011: 40 ns
1672:1670 PWMO0 Dead Band zone Control
100: 50 ns
101: 60 ns
110: 70 ns
111: 80 ns
0: PWM Output duty cycle Down to 0 % and DCMP
. OUT=1 if IN+ > IN-
1673 PWM/DCMPO Mode Selection
1: PWM Output duty cycle up to 100 % and DCMP
OUT=1 if IN+ >= IN-
0: PWM
1674 PWM/DCMPO Function Selection 1: DCMP When in PWM Mode, OUTNO is pwm1's
Negative output When in DCMP Mode, OUTNO is
DCMP1's match Output
. 0: Clock From MUX State by registers [1629:1628]
1675 PWM/DCMPO Clock Source Selection )
1: Matrix1_73
. 0: Disable
1676 PWM/DCMPO Clock Inversion
1: Enable
0: power-down is not synchronized with clock, and
output reset to 0 when PWM/DCMP is power-down,
1677 power-down sync to clock and output state control in 1: power-down is synchronized with clock, when
power-down mode PD=0, the clock is enabled after 2 clock cycles, while
when PD=1, the clock is gated immediately. and the
output is kept at current state when PD=1.
. 0: Disable
1678 PWM/DCMPO Turn On by Register
1: Enable
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Register Bit
Address

Signal Function

Register Bit Definition

1680:1679

PWM/DCMPO Positive Input Source Selection

00: ADC

01: 8MSBs SPI

10: FSMO0_Q[7:0]

11: From MUX State by Matrix1_OUT[84:83]

1682:1681

PWM/DCMPO Negative Input Source Selection

00: CNT8_Q[7:0]
01: Register 0
10: 8LSBs SPI
11: FSM1_Q[7:0]

1690:1683

Register 2, 8 Bits NVM Data to PWM/DCMP or DAC
Input

Data

PWM1

1693:1691

PWM1 Dead Band zone Control

000: 10 ns
001: 20 ns
010: 30 ns
011: 40 ns
100: 50 ns
101: 60 ns
110: 70 ns
111: 80 ns

1694

PWM/DCMP1 Mode Selection

0: PWM Output duty cycle Down to 0 % and DCMP
OUT=1 if IN+ > IN-

1: PWM Output duty cycle up to 100 % and DCMP
OUT=1 if IN+ >= IN-

1695

PWM/DCMP1 Function Selection

0: PWM

1: DCMP When in PWM Mode, OUTN1 is pwm1's
Negative output When in DCMP Mode, OUTNO is
DCMP1's match Output

1696

PWM/DCMP1 Clock Source Selection

0: Clock From MUX State by registers [1629:1628]
1: Matrix1_73

1697

PWM/DCMP1 Clock Inversion

0: Disable
1: Enable

1698

PWM/DCMP1 Turn On by Register

0: Disable
1: Enable

1700:1699

PWM/DCMP1 Positive Input Source Selection

00: ADC

01: 8LSBs SPI
10: FSM1[7: O]
11: Register 1

1702:1701

PWM/DCMP1 Negative Input and DAC Input Source
Selection

00: CNT11_Q[7:0]

01: From MUX State by Matrix1_OUT[84:83]
10: 8MSBs SPI

11: FSMO_Q[7:0]

1710:1703

Register 1, 8 Bits NVM Data to PWM/DCMP or DAC
Input

Data
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Table 62. Register Map (Cont.)

Register Bit i i . . .
Signal Function Register Bit Definition
Address
PWM2

000: 10 ns
001: 20 ns
010: 30 ns
011: 40 ns

1713:1711 PWM2 Dead Band zone Control
100: 50 ns
101: 60 ns
110: 70 ns
111: 80 ns

0: PWM Output duty cycle Down to 0 % and DCMP
OUT=1 if IN+ > IN-

1: PWM Output duty cycle up to 100 % and DCMP
OUT=1 if IN+ >= IN-

1714 PWM/DCMP2 Mode Selection

0: PWM

1: DCMP When in PWM Mode, OUTNZ2 is pwm2's
Negative output When in DCMP Mode, OUTN2 is
DCMP1's match Output

1715 PWM/DCMP2 Function Selection

0: Clock From MUX State by registers [1629: 1628]

1716 PWM/DCMP2 Clock Source Selection .
1: Matrix1_73

0: Disable
1: Enable

1717 PWM/DCMP2 Clock Inversion

0: Disable

1718 PWM/DCMP2 Turn On by Register
1: Enable

00: ADC

01: 8MSBs SPI
10: FSM1[7: O]
11: Register 3

1720:1719 PWM/DCMP2 Positive Input Source Selection

00: CNT8_Q[7: 0]
PWM/DCMP2 Negative Input and DAC Input Source 01: Register 2

1722:1721 .
Selection 10: 8LSBs SPI
11: FSMO_Q[7: 0]
1730:1723 Register 0, 8 Bits NVM Data to PWM/DCMP or DAC Data
Input
DLY/CNT 0
1744:1731 CNTO 14bits Data From Register Data
000: RC OSC

001: RC OSC_DIV4
010: RC OSC_DIV24
011: RC OSC_DIV64
100: LFOSC

101: DLY_OUT9
110: RING OSC

111: Matrix0_OUT72

1747:1745 DLY/CNTO Clock Source Select
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Table 62. Register Map (Cont.)

Register Bit

Signal Function Register Bit Definition
Address

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None
1749:1748 DLYO0 Edge Mode Select or CNTO Reset Mode Select
If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

00: DLY

01: CNT

10: Edge Detect

11: Wake Sleep Ratio Control

1751:1750 DLY/CNTO Macrocell Function Select

1752 Wake Sleep Output State When WS Oscillator is 0: in Power-down Mode
Power-down 1: in Normal Operation State
DLY/CNT 1
1766:1753 CNT1 14-bits Data from Register Data
000: RC OSC

001: RC OSC_DIV4
010: RC OSC_DIV24
011: RC OSC_DIV64
100: LF OSC

101: DLY_OUTO
110: RING OSC

111: Matrix1_OUT74

1769:1767 DLY/CNT1 Clock Source Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None
1771:1770 DLY1 Edge Mode Select
If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

00: DLY

01: CNT

10: Edge Detect
11: Reserved

1773:1772 DLY/CNT1 Macrocell Function Select

DLY/CNT 2/FSMO0
1787:1774 CNT2 14-bits Data from Register Data
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Table 62. Register Map (Cont.)

Register Bit

Signal Function Register Bit Definition
Address

0000: RC OSC

0001: RC OSC_DIv4

0010: RC OSC_DIV12

0011: RC OSC_DIv24

0100: RC OSC_DIv64

0101: DLY_OUT1

0110: Matrix0_OUT72

0111: Matrix0O_OUT72 divide by 8
1000: RING OSC

1001: Matrix0_OUT83(SPI_SCLK)
1010: LF OSC

1011: CLK of FSM_DIV256

1100: CLK PWM

1101: Reserved

1110: Reserved

1111: Reserved

1791:1788 DLY2/CNT2/FSMO Clock Source Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None
1793:1792 DLY2 Edge Mode Select
If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

00: DLY

01: CNT/FSM
10: Edge Detect
11: None

1795:1794 DLY/CNT2 Macrocell Function Select

00: 14 Bits NVM Data

01: 8-bits ADC Data

10: 0

11: 8LSBs SPI Parallel Data

1797:1796 FSMO Input Data Source Select

0: Reset (CNT value = 0)

1798 CNT2 Value Control 1: Set (CNT value = FSM Data)
DLY/CNT 3
1812:1799 CNT3 14-bits Data from Register Data
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Table 62. Register Map (Cont.)

Register Bit

Signal Function Register Bit Definition
Address

000: RC OSC

001: RC OSC_DIV4
010: RC OSC_DIV24
011: RC OSC_DIV64
100: LF OSC

101: DLY_OUT2
110: RING OSC

111: Matrix1_OUT74

1815:1813 DLY/CNT3 Clock Source Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None
1817:1816 DLY3 Edge Mode Select
If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

00: DLY
01: CNT
1819:1818 DLY/CNT3 Macrocell Function Select 10: Edge Detect

11: CNT (the Reset From Matrix not Control the
Oscillator)

DLY/CNT 4/FSM1

1827:1820 CNT4 8-bits Data From Register Data

0000: RC OSC

0001: RC OSC_DIv4

0010: RC OSC_DIV12

0011: RC OSC_DIV24

0100: RC OSC_DIVv64

0101: DLY_OUT3

0110: Matrix1_OUT74

0111: Matrix0O_OUT72 divide by 8
1000: RING OSC

1001: Matrix0_OUT83(SPI_SCLK)
1010: LF OSC

1011: CLK FSM_DIV256

1100: CLK PWM

1101: Reserved

1110: Reserved

1111: Reserved

1831:1828 DLY4/CNT4/FSM1 Clock Source Select
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Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

1833:1832

DLY4 Edge Mode Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None

If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

1834

DLY4/CNT4/FSM1 Macrocell Function Select

0: DLY
1: CNT/FSM

1836:1835

FSM1 Input Data Source Select

00: 8-bits NVM Data

01: 8-bits ADC Data

10: 8MSBs SPI Parallel Data
11:0

1837

CNT4 Value Control

0: Reset (CNT value = 0)
1: Set (CNT value = FSM Data)

DLY/CNT 5

1845:1838

CNT5 8-bits Data From Register

Data

1848:1846

DLY/CNT5 Clock Source Select

000: RC OSC

001: RC OSC_DIV4
010: RC OSC_DIV24
011: RC OSC_DIV64
100: LF OSC

101: DLY_OUT4
110: RING OSC

111: Matrix0_OUT73

1850:1849

DLY5 Edge Mode Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None

If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

1851

DLY/CNT5 Macrocell Function Select

0: DLY
1: CNT

DLY/CNT 6

1859:1852

CNT6 8-bits Data from Register

Data
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Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

1862:1860

DLY/CNT6 Clock Source Select

000: RC OSC

001: RC OSC_DIv4
010: RC OSC_DIVv24
011: RC OSC_DIV64
100: LF OSC

101: DLY_OUT5
110: RING OSC

111: Matrix0_OUT73

1864:1863

DLY6 Edge Mode Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None

If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

1865

DLY/CNT6 Macrocell Function Select

0: DLY
1: CNT

DLY/CNT 7

1873:1866

CNT7 8-bits Data from Register

Data

1876:1874

DLY/CNT7 Clock Source Select

000: RC OSC

001: RC OSC_DIV4
010: RC OSC_DIV24
011: RC OSC_DIV64
100: LF OSC

101: DLY_OUT6
110: RING OSC

111: Matrix1_OUT73

1878:1877

DLY7 Edge Mode Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None

If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

1879

DLY/CNT7 Macrocell Function Select

0: DLY
1: CNT

DLY/CNT 8

1887:1880

CNTS8 8-bits Data from Register

Data
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Table 62. Register Map (Cont.)

Register Bit

Signal Function Register Bit Definition
Address

0000: RC OSC

0001: RC OSC_DIv4

0010: RC OSC_DIV12

0011: RC OSC_DIv24

0100: RC OSC_DIv64

0101: DLY_OUT7

0110: Matrix1_OUT73

0111: Matrix0O_OUT72 divide by 8
1000: RING OSC

1001: Matrix0_OUT83(SPI_SCLK)
1010: LF OSC

1011: CLK FSM_DIV256

1100: CLK PWM

1101: Reserved

1110: Reserved

1111: Reserved

1891:1888 DLY/CNT8 Clock Source Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None
1893:1892 DLY8 Edge Mode Select
If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

0: DLY
1894 DLY/CNT8 Macrocell Function Select
1: CNT/PWM_RAMP
DLY/CNT 9
1902:1895 CNT9 8-bits Data from Register Data

0000: RC OSC

0001: RC OSC_DIv4

0010: RC OSC_DIV12

0011: RC OSC_DIv24

0100: RC OSC_DIv64

0101: DLY_OUT8

0110: Matrix0_OUT72

0111: Matrix0O_OUT72 divide by 8
1000: RING OSC

1001: Matrix0_OUT83(SPI_SCLK)
1010: LF OSC

1011: CLK FSM_DIV256

1100: CLK PWM

1101: Reserved

1110: Reserved

1111: Reserved

1906:1903 DLY/CNT9 Clock Source Select
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Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

1908:1907

DLY9 Edge Mode Select

If DLY Mode;
00: Both Edge
01: Falling Edge
10: Rising Edge
11: None

If CNT Reset Mode;
00: Both Edge Reset
01: Falling Edge Reset
10: Rising Edge Reset
11: High level Reset

1909

DLY/CNT9 Macrocell Function Select

0: DLY
1: CNT/PWM_RAMP

1910

Reserved

PIN 12

1913:1911

PIN 12 Mode Control

000: Digital in without Schmitt trigger
001: Digital in with Schmitt trigger
010: Low Voltage Digital in

011: Analog 10

100: Push-Pull

101: NMOS Open-DRAIN

110: PMOS Open-DRAIN

111: Analog 10 & NMOS Open-DRAIN

1915:1914

PIN 12 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
11:1M

1916

PIN 12 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

1917

PIN 12 Output Driver Current double

0: 1x drive
1: 2x drive

1918

PIN 12 4x Drive Enable

0: Disable
1: Enable

PIN 13

1920:1919

PIN 13 Input Mode Control

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
10: Low Voltage Digital Input

11: Analog 10

1922:1921

PIN 13 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN
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Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

1924:1923

PIN 13 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
1M1:1M

1925

PIN 13 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

PIN 14

1927:1926

PIN 14 Input Mode Control

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
10: Low Voltage Digital Input

11: Analog 10

1929:1928

PIN 14 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN

1931:1930

PIN 14 Pull-Up/Down Resistor Selection

00: Floating
01:10K
10: 100 K
11:1 M

1932

PIN 14 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

PIN 15

1935:1933

PIN 15 Mode Control

000: Digital in without Schmitt trigger
001: Digital in with Schmitt trigger
010: Low Voltage Digital IN

011: Analog 10

100: Push-Pull

101: NMOS Open-DRAIN

110: PMOS Open-DRAIN

111: Analog 10 & NMOS Open-DRAIN

1937:1936

PIN 15 Pull-Up/Down Resistor Selection

00: Floating
01: 10K

10: 100K
11: 1M

1938

PIN 15 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

1939

PIN 15 Output Driver Current double

0: 1x drive
1: 2x drive

PIN 16

1941:1940

PIN 16 Input Mode Control

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
10: Low Voltage Digital Input

11: Analog 10
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Table 62. Register Map (Cont.)

Register Bit
Address

Signal Function

Register Bit Definition

1943:1942

PIN 16 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN

1945:1944

PIN 16 Pull-Up/Down Resistor Selection

00: Floating
01: 10K

10: 100K
11: 1M

1946

PIN 16 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

PIN 17

1949:1947

PIN 17 Mode Control

000: Digital in without Schmitt trigger
001: Digital in with Schmitt trigger
010: Low Voltage Digital IN

011: Analog 10

100: Push-Pull

101: NMOS Open-DRAIN

110: PMOS Open-DRAIN

111: Analog 10 & NMOS Open-DRAIN

1951:1950

PIN 17 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
1M1:1M

1952

PIN 17 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up

1953

PIN 17 Output Driver Current double

0: 1x drive
1: 2x drive

PIN 18

1955:1954

PIN 18 Input Mode Control

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
10: Low Voltage Digital Input

11: Analog 10

1957:1956

PIN 18 Output Mode Control

00: 1x Push-Pull
01: 2x Push-Pull
10: 1x Open-DRAIN
11: 2x Open-DRAIN

1959:1958

PIN 18 Pull-Up/Down Resistor Selection

00: Floating
01: 10K
10: 100 K
11:1M

1960

PIN 18 Pull-Up Resistor Enable

0: Pull-Down
1: Pull-Up
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Table 62. Register Map (Cont.)

Register Bit i i . . .
Signal Function Register Bit Definition
Address
PIN 19
00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
1962:1961 PIN 19 Input Mode Control o
10: Low Voltage Digital Input
11: Analog 10
00: 1x Push-Pull
01: 2x Push-Pull
1964:1963 PIN 10 Output Mode Control
10: 1x Open-DRAIN
11: 2x Open-DRAIN
00: Floating
. . 01: 10K
1966:1965 PIN 19 Pull-Up/Down Resistor Selection
10: 100 K
11:1M
. 0: Pull-Down
1967 PIN 19 Pull-Up Resistor Enable
1: Pull-Up
PIN 20
000: Digital IN without Schmitt trigger
001: Digital IN with Schmitt trigger
010: Low Voltage Digital IN
011: Analog 10
1970:1968 PIN 20 Mode Control
100: Push-Pull
101: NMOS Open-DRAIN
110: PMOS Open-DRAIN
111: Analog IO & NMOS Open-DRAIN
00: Floating
. . 01: 10K
1972:1971 PIN 20 Pull-Up/Down Resistor Selection
10: 100 K
11:1M
. 0: Pull-Down
1973 PIN 20 Pull-Up Resistor Enable
1: Pull-Up
) 0: 1x drive
1974 PIN 20 Output Driver Current double )
1: 2x drive
1981:1975 Reserved
1987:1982 Reserved
1995:1988 Reserved
2001:1996 Reserved
2007:2002 Reserved
. . 0: 1.8 V Use Regulator
2008 Bypass Vpp to 1.8 V Device Only When Power is 1.8 V .
1: Bypass Vpp as 1.8 V Device Power
0: Delay 4 us
2009 Input pad Enable to Core nRST Delay 500 us Enable
1: Delay 500 us
. 0: Enable
2010 Power Auto Detector Function for Charge Pump .
1: Disable
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Table 62. Register Map (Cont.)

Register Bit

Signal Function Register Bit Definition
Address

2012:2011 Reserved

2014:2013 Reserved

SPI top Control

SPI Parallel Output Selection for Matrix 1 (IN[44] — 0: Matrix 1 Input From DCMP

2015
IN[51]) 1: Matrix 1 Input From SPI Parallel Output [7: 0]

0X: PIN 10 digital OUT From Matrix 0 (OUT67)
2017:2016 SPI SDIO Output Control 10: From SPI (SDO)
11: From ADC serial Output

PIN 2 Reset Control

0: PIN 2 Edge Active

2018 Bypass the PIN 2 . .
1: PIN 2 High Active
0: Rising Edge
2019 PIN2 Edge Detect Mode .
1: Falling Edge
0: Enable
2020 PIN2 Reset Enable .
1: Disable
2027:2021 Reserved Reserved
NVM
2029:2028 Reserved
2030 Reserved
Data

2038:2031 Pattern ID . .
Note: assigned to track code revision

0: Protection Disable

2039 Read Protection 1: Protection Enable
. . Data
2047:2040 Die ID: Power up Sequence Bits Hex: A5
R19DS0134EU0100 Rev.1.00 RENESAS Page 190

Jun 14, 2024



SLG46620-EV Datasheet

24. Package Top Marking Definitions

241 STQFN 20L 2 mm x 3 mm 0.4P FCD Package

Part Code XXXXX
Date Code D D L L L Lot #
Pin 1 R R
Identifier . C COO + Revision

XXXXX - Part ID Field identifies the specific device configuration

DD - Date Code Field: Coded date of manufacture
LLL - Lot Code: Designates Lot #
C - Assembly Site/COOQO: Specifies Assembly Site/Country of Origin
RR - Revision Code: Device Revision
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25. Package Information

25.1 Package Outlines for STQFN 20L 2 mm x 3 mm 0.4P FCD
JEDEC MO-220, Variation WECE
IC Net Weight: 0.008 g

Pin#1 Index Area

4X0.225+0.05

0.40+0.05

3.0£0.05 +— - - - -
0.40
o
1 >
S
®
S
|
\
2.0+0.05 15X 0.30+£0.05 | 20X 0.18+£0.05
BTM View
Marking View
|
0.55+0.05 |
SRR I I N |
0.005~0.05‘ 0-1520.05
Side view
Unit: mm
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25.2 STQFN Handling

Be sure to handle STQFN package only in a clean, ESD-safe environment. Tweezers or vacuum pick-up tools are
suitable for handling. Do not handle STQFN package with fingers as this can contaminate the package pins and
interface with solder reflow.

25.3 Soldering Information

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 3.30 mm3
(nominal) for STQFN 20L. More information can be found at www.jedec.org.
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26. Layout Guidelines

26.1 STQFN-20L 2 mm x 3 mm 0.4P FCD Package

L]

- Exposed Pad ] Recommended Land Pattern
(PKG face down) (PKG face down)

20 19

400

|
)

3000
400
3300
2520
2370

%90‘

I e e
o e e I
210
20X

465

300
(15X)
225
(4X)
390

180
(20X)

2000

Unit: um
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27. Ordering Information

Part Number

Type

SLG4

6620-EV

20-pin STQFN

Note: Use SLG46620-EV to order. Shipments are automatically in Tape and Reel.

27.1 Tape and Reel Specifications

Nominal Max Units Leader (min) Trailer (min)
Package | #of | Package Reel a_n d Tape Part
Type |Pins| Size per | per |HubSize |~ llength | | Length | Width | Pitch
Reel Box (mm) (mm) (mm) (mm) (mm)
(mm)
STQFN
20L2 mm 2% 3
X 20 XX 3,000 3,000 178/60 100 400 100 400 8 4
0.55
3 mm
0.4P FCD
27.2 Carrier Tape Drawing and Dimensions
Pocket Pocket Index Index Index
BTM BTM Pocket Hole Pocket | IndexHole Hole to Hole to Tape
Package _ Depth , Pitch Diameter Tape Pocket |  width
Type Length Width Pitch Edge Center
A0 BO KO PO P1 DO E F w
STQFN
20L
2 mm X 2.2 3.15 0.76 4 4 1.5 1.75 3.5 8
3 mm
0.4P FCD
27.3 STQFN-20L
Do Po B
- (i
‘ sy _
| o
: 5 (MAX) o
/O & 0 © @ 0 0 0,00 ¢ =
. Fw] r'—] —= — F— I' L g (_)
JEELDBERE QD QEE—] & e
: [ A | a m
Ao B m
5 (MAX)
/’
| A—A SECTION Refer to EIA-481 specification
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Glossary

A

ACMP Analog Comparator

ADC Analog-to-Digital Converter
B

BG Bandgap

BW Bandwidth

Cc

CH Channel Selection

CLK Clock

CNT Counter

CSB Chip Select

D

DAC Digital-to-Analog Converter
DCMP Digital Comparator

DFF D Flip-Flop

DLY Delay

E

ESD Electrostatic Discharge

F

FSM Finite State Machine

G

GPI General Purpose Input
GPIO General Purpose Input/Output
GPO General Purpose Output

H

HTOL High Temperature Operating Life
|

IN Input

10 Input/Output
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LSB
LUT

M
MOSI, SDI

MISO, SDO
MSB
MUX

nRST
NVM

oD
OE
0SC
OoTP
ouT

PD
PGA
PGen
POR
PWM
PWR
P DLY

RTI
RTO

SCLK
SMT

Least Significant Bit
Look Up Table

Moster Output Slave Input
Moster Input Slave Output
Most Significant Bit

Multiplexer

Reset

Non-Volatile Memory

Open-Drain

Output Enable

Oscillator

One Time Programmable

Output

Power-Down

Programmable Gain Amplifier

Pattern Generator
Power-On Reset
Pulse Width Modulator
Power

Programmable Delay

Referred to Input

Referred to Output

Serial Clock
With Schmitt Trigger

R19DS0134EU0100 Rev.1.00
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\

Vref Voltage Reference

w

WOSMT Without Schmitt Trigger

WS Wake and Sleep Controller
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Revision History

Revision Date Description

1.00 Jun 14, 2024 Initial release

RoHS Compliance

Renesas Electronics Corporation’s suppliers certify that its products are in compliance with the requirements of Directive 2011/65/EU of the European Parliament
on the restriction of the use of certain hazardous substances in electrical and electronic equipment. RoHS certificates from our suppliers are available on request.
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