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General Description

The SLG46827-A provides a small, low power component for commonly used Mixed-Signal functions. The user creates the
circuit design by programming the multiple time Non-Volatile Memory (NVM) to configure the interconnect logic, the 10s, and
the macrocells of the SLG46827-A. Dual power supply allows to flexibly interface two independent voltage domains.This
highly versatile device allows a wide variety of Mixed-Signal functions to be designed within a very small, low power single

integrated circuit.

Key Features

m Two High Speed General Purpose Rail-to-Rail Analog
Comparators (ACMPxH)
m Two Low Power General Purpose Rail-to-Rail Analog
Comparators (ACMPxL)
m Two Voltage References
m Two Vref Outputs
m Eleven Combination Function Macrocells
m Three Selectable DFF/LATCH or 2-bit LUTs
m One Selectable Programmable Pattern Generator or
2-bit LUT
m Six Selectable DFF/LATCH or 3-bit LUTs
m One Selectable Pipe Delay or Ripple Counter, or
3-bit LUT
m Eight Multi-Function Macrocells
m Seven Selectable DFF/LATCH or 3-bit LUTs + 8-bit
Delay/Counters
m One Selectable DFF/LATCH or 4-bit LUT + 16-bit
Delay/Counter
m Serial Communications
m 12C Protocol Interface
m Programmable Delay with Edge Detector Output
m Deglitch Filter or Edge Detector
m Three Oscillators
m 2.048 kHz Oscillator
m 2.048 MHz Oscillator
m 25 MHz Oscillator
= Analog Temperature Sensor
m Power-On Reset

Applications

Car Navigation and Telematics

In-Car Infotainment/Dashboard

Automotive Display Clusters

Advanced Driver Assistance Systems (ADAS)

Datasheet

Revision 3.15

In-System Debug

Multiple Time Programmable Memory in Development

Wide Range Power Supply

m 25V (8 %)to 5V (x10 %) Vpp

m 1.8V (+5%)to5V (10 %) Vppz (Vpp2 < Vpp)

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

RoHS Compliant/Halogen-Free

Packages Available

m 20-pin TSSOP: 6.5 mm x 6.4 mm x 1.2 mm, 0.65 mm
pitch

AEC-Q100 (Tp = -40°C to 105°C) Qualified
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1 Block Diagram

P—— P——
1014 1013 1012 1011
ACMPOH ACMP1H ACMP2L ACMP3L
P——
" I..-...------..: —
1 High Speed 1 In-System 12C Serial Multiple Time Vref Out0
' Analog Vref || 1 Debug Communication)| || Programmable
1 1 Memory
1 1
1 1
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. . Wilgh tEdge Vref Out1
' ' etec 2-bit 2-bit 2-bit 2-bit
1 1 LUT2_0 LUT2_1 LUT2_2 LUT2_3
- or DFFO0 or DFF1 or DFF2 or PGEN
FEomomomm mmomomomom oy [
= ! I I} Temperature 3bit 3-bit 3-bit 3-bit V
! -| - DD2
1 Low Power Low § s | Sensor LT3 0 | [ LUT3 1 Lut3 2 | || LuT3 3
— | halog Powerjl or DFF3 or DFF4 or DFF5 or DFF6
] Vref | 4
. : 3-bit 3.bit | [obitLUTs 6
' . Programmable LUT3_4 LUT3_5 0'3%?'33?)!
Delay or Edge
102 ' . Igetect g or DFF7 or DFF8 oNT 108
1 [ ]
1 [ ]
1 [ ] . .
o o omomom ommomomomomomom d Multi-Function Macrocells
103 3-bitLUT3_7 [l [3-bitLUT3_8 || f3-bitLUT3_9 || }3-bitLUT3 10 107
Oscillators IDFF10+8bit || || /DFF11+8bit || || /DFF12+8bit || [| /DFF13+8bit
EE— - o CNT/DLY1 CNT/DLY2 CNT/DLY3 CNT/DLY4
2.048 2.048 25 POR
kHz MHz MHz Lot 3-bit 3-bit 4biLUTS 0
_ LUT3_12 LUT3_13 DFF9+
[r— IDFF14+8bit || N /DFF15+8bit || || /DFF16+8bit 16bit
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104 —— “
105 SCL SDA 106
—
Figure 1: Block Diagram
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2 Pinout

2.1 PIN CONFIGURATION - TSSOP-20L

Pin# | Pin Name |Pin Functions
1 1014 GPIO or ACMPOH_IN
1014 —1 1 20— VDD 2 1013 GPIO or ACMP1H_IN
1013 — 2 19— 100 3 1012 GPIO or ACMP2L_IN
1012 — 3 18— 101 4 1011 GPIO or ACMP3L_IN
011 — 4 17— 102 5 1010 GPIO or Vref_OUTO
1010 — 5 16— 103 6 109 GPIO or Vref_OUT1
109 — & 15— 104 ! Vopz | Power Supply
Vooz — 7 141105 s T Tor TJero
108 8 13 SCL 10 GND Ground
107 ] 9 12— SDA ” 106 PO
GND 10 11— 106 o SDA PC_SDA
13 SCL 1’C_scL
TSSOP-20 14 105 |GPIO, SLA 3
(Top View) 15 104 GPIO, SLA_2
16 103 GPIO, SLA_1
17 102 GPIO, SLA 0
18 101 GPIO or Vref IN
19 100 GPIO
20 Vbp Power Supply
Legend:
ACMPx+: ACMPx Positive Input
ACMPx-: ACMPx Negative Input
SCL: I2C Clock Input
SDA: I2C Data Input/Output
Vrefx: Voltage Reference Output
SLA: Slave Address
Table 1: Functional Pin Description
. Pin Signal \ Input Output
e Name Name AT S0 Options Options
Digital Input without
Schmitt Trigger Push-Pull (1x) (2x)
1014 G@Hﬁ%g;ﬁ%‘;gﬁ ')O Digital Input Open-Drain NMOS
with Schmitt Trigger (1x) (2x)
1 1014 Low Voltage Digital Input -
ACMPOH+ Analog gomparator 0 Analog _
Positive Input
EXT_RESET - -- --
Datasheet Revision 3.15 2-May-2024
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Table 1: Functional Pin Description(Continued)

. Pin Signal . Input Output
e Name Name ATDE 0 Options Options
Digital Input without
Schmitt Trigger Push-Pull (1x) (2x)
1013 G;Rﬁ%;;‘&%‘;gﬁ ')O Digital Input Open-Drain NMOS
2 1013 with Schmitt Trigger (1x) (2x)
Low Voltage Digital Input --
ACMP1H+ Analog Qomparator 1 Analog _
Positive Input
Digital Input without Schmitt Trigger |Push-Pull (1x) (2x)
Digital Input Open-Drain NMOS
General Purpose 10 . A
1012 with OE (Note 1) with Schmitt Trigger (1x) (2x)
3 1012 Low Voltage _
Digital Input
Analog Comparator 2
ACMP2L+ Positive Input Analog -
Digital Input without Schmitt Trigger |Push-Pull (1x) (2x)
1011 General Purpose 10 Digital Input Open-Drain NMOS
4 1011 with OE (Note 1) with Schmitt Trigger (1x) (2x)
Low Voltage Digital Input --
ACMP3L+ Analog gomparator 3 Analog _
Positive Input
Digital Input without
Schmitt Trigger Push-Pull (1x) (2x)
1010 G@Rﬁgg;ﬁ%‘iﬁ ')O Digital Input Open-Drain NMOS
with Schmitt Trigger (1x) (2x)
5 1010 Low Voltage Digital Input -
Voltage Reference 0
Vref0_OUT Output -- Analog
EXT_OSC1_IN - - -
Digital Input without Schmitt Trigger | Push-Pull (1x) (2x)
109 General Purpose 10 Digital Input Open-Drain NMOS
with OE (Note 1) with Schmitt Trigger (1x) (2x)
6 109 Low Voltage Digital Input -
Voltage Reference 1
Vref1_OUT Output - Analog
I°C_EXPAND_3 - - -
7 Vpp2 Vpp2 Power Supply - -
Digital Input without Schmitt Trigger |Push-Pull (1x) (2x)
108 General Purpose 10 Digital Input Open-Drain NMOS
8 108 with OE (Note 1) with Schmitt Trigger (1x) (2x)
Low Voltage Digital Input --
EXT_OSC2_IN -- - -
-- Push-Pull (1x) (2x)
General Purpose Out- Open-Drain NMOS
9 107 107 put - (1%) (2x)
10 GND GND Ground -- --
Datasheet Revision 3.15 2-May-2024
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Table 1: Functional Pin Description(Continued)

. Pin Signal . Input Output
Pin # Name Name Function Options Options
11 106 106 General Pp”urf“e Out- - Push-Pull (1x) (2x)
Digital Input without _
Schmitt Trigger
12 SDA SDA I2C Serial Data Digital Input with _
Schmitt Trigger
Low Voltage Digital Input --
Digital Input without _
Schmitt Trigger
13 SCL SCL I2C Serial Clock Digital Input with _
Schmitt Trigger
Low Voltage Digital Input --
Digital Input without
105 Schmitt Trigger Push-Pull (1x) (2x)
General Purpose 10 — -
14 105 with OE (Note 1) . Dlgltalllnpu_t Open-Drain NMOS
EXT_SLA 3 with Schmitt Trigger (1x) (2x)
Low Voltage Digital Input -
I2C_EXPAND_1 - - -
Digital Input without
104 Schmitt Trigger Push-Pull (1x) (2x)
15 104 G@Rﬁ%;;’ﬁ%‘:ﬁﬁ ')O Digital Input Open-Drain NMOS
EXT_SLA 2 with Schmitt Trigger (1x) (2x)
Low Voltage Digital Input --
103 Digital Input without Schmitt Trigger |Push-Pull (1x) (2x)
Digital Input Open-Drain NMOS
16 103 General Purpose 10 with Schmitt Trigger (1x) (2x)
EXT_SLA_1
Low Voltage _
Digital Input
102 Digital Input without Schmitt Trigger | Push-Pull (1x) (2x)
Digital Input Open-Drain NMOS
17 102 General Purpose 10 with Schmitt Trigger (1x) (2x)
EXT_SLA_O
Low Voltage _
Digital Input
Digital Input without
Schmitt Trigger Push-Pull (1x) (2x)
101 G\Ievﬂﬁrngz’,zi‘i:ﬁ ')O Digital Input Open-Drain NMOS
18 101 with Schmitt Trigger (1x) (2x)
Low Voltage Digital Input --
Analog Comparator
EXT_Vref Negative Input Analog -
Datasheet Revision 3.15 2-May-2024
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Table 1: Functional Pin Description(Continued)

. Pin Signal . Input Output
e Name Name ATDE 0 Options Options
Digital Input without Schmitt Trigger |Push-Pull (1x) (2x)
Digital Input Open-Drain NMOS
100 General Purpose 10 with Schmitt Trigger (1x) (2x)
Low Voltage
19 S Digital Input -
I°C_EXPAND_0 - - -
External Clock
EXT_OSCO_IN Connection - -
VDD Power Supply -- --
Analog Comparator 0
ACMPOH+ Positive Input Analog -
Analog Comparator 1
20 Voo ACMP1TH+ Positive Input Analog -
Analog Comparator 2
ACMP2L+ Positive Input Analog -
Analog Comparator 3
ACMP3L+ Positive Input Analog -
Note 1 General Purpose 10's with OE can be used to implement bidirectional signals under user control via Connection Matrix
to OE signal in 10 structure.

Table 2: Pin Type Definitions

Pin Type Description
Vb Power Supply
10 Input/Output
SCL I°C Serial Clock
SDA I°C Serial Data
GND Ground
Vpp2 Power Supply 2
Datasheet Revision 3.15 2-May-2024
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3 Characteristics
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 -0.3 7 \%
DC Input Voltage GND-0.5V |Vpp+0.5V \Y,
Maximum Average or DC Current Through Vpp Pin - 90 mA
Maximum Average or DC Current Through Vpp, Pin -- 90 mA
Maximum Average or DC Current Through GND Pin (Per chip side, (Note 1)) -- 100 mA
Push-Pull 1x - 15.3
Maximum Average or DC Current Push-Pull 2x - 221
(Through pin) OD 1x - 15.5 mA
OD 2x - 23
Current at Input Pin -1.0 1.0 mA
Input leakage (Absolute Value) -- 1000 nA
Storage Temperature Range -65 150 °C
Junction Temperature - 150 °C
Moisture Sensitivity Level 1
Note 1 The GreenPAK’s GND rail is divided in two sides. IOs 0 to 6, SCL, SDA are connected to one side and |0s 7 to 14 are
connected to another side.

3.2 ELECTROSTATIC DISCHARGE RATINGS
Table 4: Electrostatic Discharge Ratings

Parameter Min Max Unit
ESD Protection (Human Body Model) 2000 -- \%
ESD Protection (Charged Device Model) 1300 - \Y

3.3 RECOMMENDED OPERATING CONDITIONS

Table 5: Recommended Operating Conditions

Parameter Condition Min Max Unit
23 55 \Y
Supply Voltage (Vpp) During NVM Write and Erase
25 5.5 \Y
commands
Supply Voltage 2 (Vppy) Vppz < Vbp 1.71 5.5 Y
Operating Temperature -40 105 °C
Maximal Voltage Applied to any PIN in High _ Vppt+0.3 v
Impedance State (Note 1)
Capacitor Value at Vpp 0.1 -- uF
Allowable Input Voltage at Analog Vpp or Vpp2
Analog Input Common Mode Range Pins 0 (Note 2) V
Note 1 10s 0 to 6, SCL, SDA are powered from Vpp and 10s 7 to 14 are powered from Vpps.
Note 2 Vpp for IO1 and Vpp, for 1011 to 1014

Datasheet Revision 3.15 2-May-2024
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3.4 ELECTRICAL CHARACTERISTICS

Table 6: EC at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted

Parameter | Description Condition Min Typ Max Unit
0.7x VDD+
Logic Input (Note 1) Vbp - 0.3 \
(Note 2) (Note 2)
0.8x VDD+
Vi HIGH-Level Input Voltage Logic Input with Schmitt Trigger Vbp - 0.3 \Y,
(Note 2) (Note 2)
Vpp*
Low-Level Logic Input (Note 1) 1.25 -- 0.3 \Y
(Note 2)
0.3x
Logic Input (Note 1) G(,)\'l?l?' - Vob \%
(Note 2)
\Y LOW-Level Input Voltage - - P GND- 0.2x
IL P g Logic Input with Schmitt Trigger 03 - Vpp Vv
’ (Note 2)
Low-Level Logic Input (Note 1) G(,)\l?l?' -- 0.5 \Y
Vpp2 = 1.8V 5% 0.195 0.38 0.559 \Y
o ) Vpp=2.3V 0.199 0.391 0.634 \Y
Viys \S/gnggg Trigger Hysteresis 1y~ =33V 0232 | 0422 | 0604 | V
Vpp=4.0V 0.283 0.440 0.641
Vpp=55V 0.370 0.577 0.785 \Y
Maximal Voltage Applied to Vpp+
Vo any PIN in High Impedance - -- 0.3 Vv
State (Note 2)
Push-Pull, 1x Drive, loy =1 mA,
Vpp = Vppp = 2.3 V 2.167 2.207 -- \Y
Push-Pull, 1x Drive, loy = 3 mA,
Vop = Voo = 3.3 V 3.022 3.100 -- \Y
Push-Pull, 1x Drive, loy = 3 mA,
Vpp = Vppy = 4.0 V 3.769 3.831 -- \Y
Push-Pull, 1x Drive, loy =5 mA,
Vpp = Vppy = 4.0 V 3.600 3.709 -- \Y
\F;ush:F;;JII, 1>£Driv<\e/, lon =5 mA, 5192 5268 _ Vv
Vor HIGH-Level Output Voltage pD = Vpbp2= 5.5
(Note 2) Push-Pull, 2x Drive, loy = 1 mA
’ , ’ 2.234 2.254 -- \Y
VDD = VDD2 =23V
Push-Pull, 2x Drive, loy = 3 mA,
3.161 3.200 -- \Y
VDD = VDD2 =33V
Push-Pull, 2x Drive, loy = 3 mA,
3.883 3.915 -- \Y
VDD = VDD2 =40V
Push-Pull, 2x Drive, loy =5 mA,
3.800 3.854 -- \Y
VDD = VDD2 =40V
Push-Pull, 2x Drive, loy =5 mA, 5.340 5382 _ Vv

VDD = VDD2 =55V

Vv LOW-Level Output Voltage
oL (Note 2)

Push-Pull, 1x Drive, I = 1 mA,
VDD = VDD2 = 23 V

- 0.069 0.100 \

Push-Pull, 1x Drive, lo. =3 mA,
VDD = VDD2 = 33 V

- 0.154 0.222 \
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SLG46827-A LENESAS

Auto AEC-Q100 Qualified GreenPAK
Programmable Mixed-Signal Matrix with In-System Debug

Table 6: EC at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit
Push-Pull, 1x Drive, | = 3mA,
VDD = VDD2 =40Vyv
Push-Pull, 1x Drive, lg = 5 mA,
VDD = VDD2 =40V
Push-Pull, 1x Drive, lg = 5 mA,
VDD = VDD2 =55V
Push-Pull, 2x Drive, lg = 1 mA,
VDD = VDD2 =23V
Push-Pull, 2x Drive, I = 3 mA,
VDD = VDD2 =33V
Push-Pull, 2x Drive, lg_ = 3mA,
VDD = VDD2 =40V
Push-Pull, 2x Drive, lg. =5 mA,
VDD = VDD2 =40V
Push-Pull, 2x Drive, lg. =5 mA,
VDD = VDD2 =55V
NMOS OD, 1x Drive, I, =1 mA,
VoL LOW-Level Output Voltage Vbp = Vpp2 =2.3V

(Note 2) NMOS OD, 1x Drive, lo = 3 mA,
VDD = VDD2 =33V
NMOS OD, 1x Drive, lg = 3 mA,
VDD = VDD2 =40V
NMOS OD, 1x Drive, lg =5 mA,
VDD = VDD2 =40V
NMOS OD, 1x Drive, lg =5 mA,
VDD = VDD2 =55V
NMOS OD, 2x Drive, I, =1 mA,
VDD2 = VDD2 =23V
NMOS OD, 2x Drive, lg = 3 mA,
VDD = VDD2 =33V
NMOS OD, 2x Drive, lg = 3 mA,
VDD = VDD2 =40V
NMOS OD, 2x Drive, lg =5 mA,
VDD = VDD2 =40V
NMOS OD, 2x Drive, lg =5 mA,
VDD = VDD2 =55V

Push-Pull, 1x Drive,
VOH = VDD -0.2= VDD2 -0.2

- 0.133 0.192 \

- 0.226 0.327 \

- 0.188 0.268 \

- 0.036 0.051 \

- 0.079 0.113 \

- 0.069 0.099 \

- 0.116 0.167 \

-- 0.099 0.140 \Y

- 0.029 0.041 \

- 0.064 0.091 \

- 0.056 0.080 \

-- 0.094 0.135 \Y

- 0.080 0.113 \

- 0.015 0.021 \

- 0.035 0.050 \

- 0.031 0.044 \

-- 0.052 0.074 \Y

-- 0.045 0.064 \Y

=V _ 1.461 2.040 -- mA
DD = VDD2 = 4-
Over lifetime at 105 °C (Note 3)
Push-Pull, 1x Drive,
Vo = 2.4V, Vpp = Vppz = 3.3 V 7.920 10.682 - mA
HIGH-Level Output Current Push-Pull, 1x Drive,
loH | (Note 2) (Note 4) Von = 2.4V, Vpp = Vppg = 4.0 V 14.321 18775 1~ mA
Push-Pull, 1x Drive,
Von = 2.4V, Vpp = Vppa = 5.5V 27.466 | 34.554 - mA
Push-Pull, 2x Drive,
VOH = VDD -0.2= VDD2 -0.2 .
Vop = Vppp = 2.3 V 2.678 3.987 mA
Over lifetime at 105 °C (Note 3)
Datasheet Revision 3.15 2-May-2024
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SLG46827-A LENESAS

Auto AEC-Q100 Qualified GreenPAK
Programmable Mixed-Signal Matrix with In-System Debug

Table 6: EC at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit
Push-Pull, 2x Drive,
Von = 2.4V, Vpp = Vppa = 3.3 V 15.288 | 20.800 - mA
HIGH-Level Output Current Push-Pull, 2x Drive,
lon | (Note 2) (Note 4) Vo = 2.4 V, Vpp = Vppy = 4.0 V 27.581 | 36.524 | - mA
Push-Pull, 2x Drive, 52371 | 66.673 _ mA

VOH =24 V, VDD = VDD2 =55V

Push-Pull, 1x Drive, Vo = 0.15V,
Vpp=Vpp2 =23V 1.413 2.099 -- mA
Over lifetime at 105 °C (Note 3)

Push-Pull, 1x Drive, Vo = 0.4 V,

Vop = Vong =33 V 5159 | 7.301 - mA
Push-Pull, 1x Drive, Vg, = 0.4V,

Vop = Vo = 2.0V 5989 | 8514 - mA
Push-Pull, 1x Drive, Vg, = 0.4V, 7087 | 10089 | - A

VDD = VDD2 =55V

Push-Pull, 2x Drive, Vg =0.15V,
Vpp = Vpp2=2.3V 2.713 4.065 -- mA
Over lifetime at 105 °C (Note 3)

Push-Pull, 2x Drive, Vo = 0.4V,

9.964 14.054 -- mA
VDD b VDD2 =3.3
Push-Pull, 2x Drive, Vo = 0.4V,
11.488 | 16.293 -- mA
VDD b VDD2 =40
Push;PuII, 2)£ Drive, VoL =04V, 13.871 19.524 _ mA
| LOW-Level Output Current | Vpp = Vpp2=95.5
oL (Note 2) (Note 4) NMOS OD, 1x Drive, Vo, = 0.15V,
Vpp = Vpp2 =2.3V 3.329 16.164 -- mA
Over lifetime at 105 °C (Note 3)
NMOS OD, 1x Drive, Vo = 0.4V,
Vop = Voo = 3.3 V 12.336 | 17.366 -- mA
NMOS OD, 1x Drive, Vo = 0.4V,
Vop = Voo = 4.0 V 14.199 | 20.093 -- mA
NMOS OD, 1x Drive, Vo = 0.4V, 17.070 | 23.978 _ mA

VDD = VDD2 =55V

NMOS OD, 2x Drive, Vg =0.15V,
VDD = VDD2 =23V 6.483 9.464 - mA
Over lifetime at 105 °C (Note 3)

NMOS OD, 2x Drive, Vo =04V,

Vop = Voo = 3.3 V 22,766 | 32.108 - mA
NMOS OD, 2x Drive, Vo =04V,
Vpp = Vppe = 4.0 V 25.870 | 36.604 - mA
NMOS OD, 2x Drive, Vo =04V,
Vop = Voo = 5.5 V 30.115 | 42.783 - mA
Tsu | Startup Time From Vpp rising past PONmr ~ | 2082 | 2745 | ms
ramp ms
Twr NVM Page Write Time Vpp=25Vto55V -- - 20 ms
Ter NVM Page Erase Time Vpp=25Vto55V -- -- 20 ms
PONtyr | Power-On Threshold Vpp Level Required to Start Up the Chip | 1.521 1.843 2.117
POFFyr | Power-Off Threshold \C’Ei%'-e"e' Required to Switch Offthe | 39 | 1242 | 1503
Datasheet Revision 3.15 2-May-2024
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SLG46827-A LENESAS

Auto AEC-Q100 Qualified GreenPAK
Programmable Mixed-Signal Matrix with In-System Debug

Table 6: EC at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Condition Min Typ Max Unit
1 M for Pull-up: V| = GND; _ 1 _ MO
for Pull-down: V|y = Vpp (Note 2)
R Pull-up or Pull-down 100 k for Pull-up: V|y = GND; _ 100 _ KO
PULL | Resistance for Pull-down: V| = Vpp (Note 2)
10 k For Pull-up: V|y = GND; _ 10 _ kO
for Pull-down: V|y = Vpp (Note 2)
CIN Input Capacitance 1.986 2.330 2.620 pF
Note 1 No hysteresis.
Note 2 The GreenPAK’s power rails are divided in two sides. I0s 0 to 6, SCL, SDA are powered from Vpp (one side) and 10s
7 to 14 are powered from Vpp, (another side).
Note 3 Calculations based on HTOL drift data obtained through AEC-Q100 stress tests.
Note 4 DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.

Datasheet Revision 3.15 2-May-2024
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SLG46827-A LENESAS

Auto AEC-Q100 Qualified GreenPAK
Programmable Mixed-Signal Matrix with In-System Debug

Table 7: Input Leakage Current at T = -40 °C to +105 °C

Parameter | Description Condition Min Typ Max Unit
ViNn= Voo, Vpop =V
Logic Input without Schmitt V::')\‘D _ 25V 55V - 0.008 | 7.022 | nA
Trigger (Floating) Leakage YT IVAVARELY
(100-102, 105, 108, 109-1014) VIN - 5 3 VDtg g 5R/Dz, - 0.112 2.452 nA
ViNn= Voo, Vpp =V
Logic Input without Schmitt V::')\‘D _ 25V 55V - 0.009 | 9577 | nA
Trigger (Floating) Leakage YT IVAVARELY
(SDA ans SCL Pins) VIN - o 3 VDtg g SR/DZ - 0.016 0.765 nA
ViNn= Voo, Vpp =V
Logic Input without Schmitt V::')\‘D _ 25V 55V - 0.013 | 10.868 | nA
'I;régsgelz)(dlrzloating) Leakage YT IVAVARELY
IN =0V, Vpp = Vppo, -
(103, 104) Vop = 2.3 V10 5.5V 0.099 | 2.117 nA
VN = Vbpa, V| =1.8 £ 5%,
Logic Input without Schmitt VII:')\ID = 2[_’:'332\/ tng.ZS v ° - 0.004 5.109 nA
Trigger (Floating) Leakage Ve Z OV Vs 1825%
(108, 109-1014) V::')“D —93 VDt825 5v - 0.039 0.918 nA
ViNn= Voo, Vpp =V
Logic Input with Schmitt V::')\‘D _ 25V 55V - 0.008 | 6.867 | nA
Trigger (Floating) Leakage VOV VeV
(100-102, 105, 108, 109-1014) VIN - 5 3 VDtg g 5R/Dz, - 0.111 2272 nA
ViNn= Voo, Vpp =V
Logic Input with Schmitt V::')\‘D _ 25V 55V - 0.013 | 10.724 | nA
'I;régsgelz)(dlrzloating) Leakage VOV VeV
IN =0V, Vpp = Vppo, -
(Atl)LK(I; t (103, 104) Vop = 2.3 V10 5.5V 0.099 | 2063 | nA
solute
Value) i . . VIN = VDDZ! VDD2 =1.8+5%,
Logic Input with Schmitt Vpp=23V 1055V - 0.004 | 5.098 | nA
(05.1001018) % [Viy =0V, Von, =182 5%
. Voo =23V10%55V , - 0039 | 0917 | nA
ViNn= Voo, Vpp =V
Low-Level Logic Input V::')\‘D _ 25V 55V - 0.008 | 6.803 | nA
Floating) Leakage
EIOO—IOg,) 105, |ogs, 109-1014) | Vin =0V, Vpp = Vppo, . 0111 | 2185 nA
Vpp=2.3V1055V : :
ViNn= Voo, Vpbp =V
Low-Level Logic Input Trigger V::')\‘D _ 25V 55V - 0.009 | 9250 | nA
Floating) Leakage
ESDA ar?s) SCL P?ns) Vin =0V, Vpp = Vppy, - 0.016 | 0619 | nA
Vpp=2.3V1055V : :
ViNn= Voo, Vpop =V
Low-Level Logic Input Trigger V::')\‘D - 2%3\/ t%D5_5 \?DZ’ - 0.013 | 10.547 nA
Floating) Leakage
EIOS, |o%1)) ° ViN=0V. Voo =Vppy, - 0098 | 1953 | nA
Vpp=2.3V1055V : :
VN = Vbpa, V| =1.8 £ 5%,
Low-Level Logic Input Trigger V::')\‘D = 2'?3?2\/ tng.ZS v ° -- 0.004 5.072 nA
Floating) Leakage
EIOB, |ogg)-|o14) ° ViN=0V, Vppp = 1.8 £ 5%, - 0039 | 0910 | nA
Vpp=23V1t0 55V : :
VIN- =0 V, VDD =23Vto55V .
ACMP Input Leak Ext.Vref, Gain = 1 0.105 2.243 nA
nput Leakage
P g V|N+=OV,VDD=2.3Vt05.5V . 0.164 4.385 nA
Ext.Vref, Gain = 1 ’ :
Datasheet Revision 3.15 2-May-2024
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SLG46827-A LENESAS

Auto AEC-Q100 Qualified GreenPAK
Programmable Mixed-Signal Matrix with In-System Debug

Table 7: Input Leakage Current at T = -40 °C to +105 °C(Continued)

Parameter | Description Condition Min Typ Max Unit

V|N- = VDD! VDD =23V
Ext.Vref, Gain = 1

V|N+ = VDD‘ VDD =23V
Ext.Vref, Gain = 1

V|N- = VDD! VDD =33V
Ext.Vref, Gain = 1

V|N+ = VDD‘ VDD =33V

-- 0.006 5.752 nA

-- 0.007 7.724 nA

-- 0.007 7.911 nA

-- 0.009 8.392 nA

Ik Ext.Vref, Gain = 1
(Absolute | ACMP Input Leakage — —
Value) ViN-= Vpp, Vop =4 V - 0008 | 9441 | nA

Ext.Vref, Gain = 1

Vin+ = Vpp, Vpp =4V
Ext.Vref, Gain = 1

V|N- = VDD! VDD =55V
Ext.Vref, Gain = 1

V|N+ = VDD‘ VDD =55V
Ext.Vref, Gain = 1

-- 0.010 8.875 nA

-- 0.011 12.928 nA

-- 0.014 10.705 nA

Table 8: EC of the SDA and SCL 10 Stages at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted

L . Fast-Mode Fast-Mode Plus .
Parameter | Description Condition - - Unit
Min Max Min Max
LOW-level Input
V||_ Voltage -0.5 0.3XVDD -0.5 O.3XVDD \Y
HIGH-level Input
VlH Voltage 0.7XVDD 55 0.7XVDD 55 \
Hysteresis of Schmitt
VHYS Trigger Inputs 0.05XVDD - O'OSXVDD -- \Y
: (Open-Drain) at 3mA sink
VoL1 I\_/(c?l\t/;/ Ze}l/el Output current 0 0.4 0 0.4 \Y
9 Vpp >2V
: (Open-Drain) at 2 mA sink
VoL2 I\-/f))l\t/;/ I_ee;/el Output current 0 0.2xVpp 0 0.2xVpp \Y
9 Vpp <2V
| LOW-Level Output | VoL =04V 3 - 20 - mA
oL Current (Note 2) VoL=06V 6 - - - mA
Output Fall Time from
14x 10x
t V\Hmin to V 250 120 ns
of (l\ll%Tg 1) ILmax (Vpp/5.5 V) (Vpp/5.5 V)
PIN configured as Digital
Input Filter Spike Input 9 9 0 50 0 50 ns
tsp Suppression (SCL, - —
SDA) PIN configured as Digital 0 25 0 25 ns
Input LOW Voltage (Note 1) ’ )
! mputCurrenteach O | ¢ 1xvpp <V, < 0.9xVppmas | -10 +10 -10 +10 | pA
Capacitance for each
G, 10 Pin - 10 - 10 pF
Note 1 Does not meet standard 1°C specifications: tof(min) = 20x(Vpp/5.5 V); tgp = 50 ns
Note 2 For Fast-mode Plus SDA pin must be configured as NMOS 2x Open-Drain, see register [769] in Section 18.
Datasheet Revision 3.15 2-May-2024
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Table 9: I2C Bus Timing Characteristics at T = -40 °C to +105 °C, Vpp = 2.3 Vto 5.5 V Unless Otherwise Noted

L i Fast-Mode Fas;]MOde .
Parameter | Description Condition us Unit
Min Max Min Max
FscL Clock Frequency, SCL - 400 - 1000 | kHz
tLow Clock Pulse Width Low 1300 - 500 -- ns
tHiGH Clock Pulse Width High 600 - 260 - ns
taur Bus Free Time between Stop and 1300 _ 500 . ns
Start
thp sta | Start Hold Time 600 - 260 -- ns
tsu_sta | Start Set-up Time 600 -- 260 - ns
typ par | Data Hold Time 0 - 0 -- ns
tsy par | Data Set-up Time 100 -- 50 - ns
tr Inputs Rise Time - 300 -- 120 ns
te Inputs Fall Time - 300 - 120 ns
tsu sto | Stop Set-up Time 600 -- 260 -- ns
typ_ack | Data valid acknowledge time - 900 - 450 ns
typ par | Data valid time -- 900 -- 450 ns
Note 1 Timing diagram can be found in the Figure 91
Table 10: Typical Current Consumption Estimated for Each Macrocell at T = -40 °C to +105 °C
Parameter | Description | Note Vpp=2.3V | Vpp=3.3V |Vpp=5.0V Unit
Chip Quiescent Current 0.33 0.39 0.48 pA
OSC 2.048 kHz Force PWR On 0.24 0.25 0.28 HA
OSC 2.048 MHz Force PWR On;
Matrix PWR Down; Pre-Divider = 1; 22.16 25.29 31.10 HA
Second Divider = 1
OSC 2.048 MHz Force PWR On;
Current Matrix PWR Down; Pre-Divider = 4; 18.37 19.51 21.57 HA
Second Divider = 1
OSC 2.048 MHz Force PWR On;
Matrix PWR Down; Pre-Divider = 8; 17.72 18.52 19.93 HA
Second Divider = 1
OSC 25 MHz Force PWR On;
Matrix PWR Down; Pre-Divider = 1; 44.88 59.09 85.34 HA
Second Divider = 1
Datasheet Revision 3.15 2-May-2024
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Table 10: Typical Current Consumption Estimated for Each Macrocell at T = -40 °C to +105 °C (Continued)

Parameter | Description | Note Vpp=2.3V | Vpp=3.3V | Vpp=5.0V Unit
OSC 25 MHz Force PWR On;
Matrix PWR Down; Pre-Divider = 4; 30.68 38.36 53.25 HA
Second Divider = 1
OSC 25 MHz Force PWR On;
Matrix PWR Down; Pre-Divider = 8; 28.06 34.54 47.32 HA
Second Divider =1
Temp Senso.r; Output Range 2; 14.01 14.06 14.37 WA
Source: Matrix
Temp Sensor; Output Range 1; 14.14 14.19 14.50 BA
Source: Matrix
Vref0 7.04 7.06 7.18 pA
Vref1 0.99 0.99 0.99 pA
Vref0; Source: ACMPOH; Vref = 32 mV; 10.60 10.71 11.60 LA
Buffer On
Vref0; Source: None; Buffer On 12.03 12.25 12.94 HA
Vref1; Source: ACMP2L; Vref = 32 mV; 6.35 6.42 6.76 WA
Buffer On
Vref1; Source: None; Buffer On 5.97 6.03 6.36 HA
ACMPOH; 100 uA Dis; Gain: Any; 20.80 2199 2239 A
IN PIN1; Vref = 32mV ’ ' ’ H
ACMP2L; Gain: Any; A

Current IN PIN3; Vref = 32 mV 1.23 1.23 1.25 H
ACMPOH,1H; 100 uA Dis; Hyst Dis; A
Gain x1; IN PIN1, 2; Vref =32 mV 34.43 3534 37.44 H
ACMP2L,3L; Hyst Dis; Gain x1; A
IN PIN3, 4; Vref =32 mV 148 1.48 1.51 H
ACMPOH; 100 uA Dis; Hyst Dis;
Gain x1; IN Vpp; Vref = 32 mV 34.41 35.24 711 HA
ACMPOH; 100 uA Dis; Hyst Dis; A
Gain x1; IN BUFF PIN1; Vref = 32 mV 24.23 24.72 25.97 H
ACMPOH; 100 uA EN; Hyst Dis; A
Gain x1; IN PIN1; Vref = 32 mV 46.87 48.39 51.82 H
ACMPOH,1H,2L,3L; Hyst Dis; Gain x1; A
IN PIN1, 2, 3, 4: Vref = 32 mV 35.75 36.67 38.83 H
ACMPOH; WS En; Force Sleep Low; A
WT Short; CNT Data = 1 103 1.10 1.91 H
ACMPOH; WS En; Force Sleep Low; A
WT Short; CNT Data = 10 0.39 0.42 0.59 H
ACMPOH; WS En; Force Sleep Low; A
WT Short; CNT Data = 100 027 028 033 "
ACMPOH,1H; WS En; Force Sleep Low; A
WT Short; CNT Data = 1 1.58 168 2.85 H
ACMPOH,1H; WS En; Force Sleep Low; A
WT Short; CNT Data = 10 049 0.52 0.76 i
Datasheet Revision 3.15 2-May-2024
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Table 10: Typical Current Consumption Estimated for Each Macrocell at T = -40 °C to +105 °C (Continued)

Parameter | Description | Note Vpp=2.3V | Vpp=3.3V | Vpp=5.0V Unit
ACMPOH,1H; WS En; Force Sleep Low; A
WT Short; CNT Data = 100 0.28 0.29 0.35 H
ACMPOH,1H; IN BUF PIN1,2; WS En;
Force Sleep Low; WT Short; 1.83 1.97 3.42 HA
CNT Data =1
ACMPOH,1H; IN BUF PIN1,2; WS En;
Force Sleep Low; WT Short; 0.54 0.57 0.87 HA
CNT Data =10
ACMPOH,1H; IN BUF PIN1,2; WS En;
Force Sleep Low; WT Short; 0.28 0.3 0.36 pA
CNT Data = 100
ACMPOH; WS En; Force Sleep Low; A
WT Normal; CNT Data = 1 1076 1123 12.58 i
ACMPOH; WS En; Force Sleep Low; A
WT Normal; CNT Data = 10 247 2.21 2.53 H
ACMPOH; WS En; Force Sleep Low;
Current ’ ’ ’ A
WT Normal; CNT Data = 100 0.46 0.49 0.54 :
ACMPOH,1H; WS En; Force Sleep Low; A
WT Normal; CNT Data = 1 1766 1850 2063 i
ACMPOH,1H; WS En; Force Sleep Low; A
WT Normal; CNT Data = 10 3.43 3.59 4 H
ACMPOH,1H; WS En; Force Sleep Low; A
WT Normal; CNT Data = 100 0.60 0.63 0.70 :
ACMPOH,1H; IN BUF PIN1,2; WS En;
Force Sleep Low; WT Normal; 21.13 22.07 24.58 HA
CNT Data =1
ACMPOH,1H; IN BUF PIN1,2; WS En;
Force Sleep Low; WT Normal; 4.06 4.24 4.72 pA
CNT Data =10
ACMPOH,1H; IN BUF PIN1,2; WS En;
Force Sleep Low; WT Normal; 0.67 0.70 0.78 HA
CNT Data = 100
3.5 TIMING CHARACTERISTICS
Table 11: Typical Delay Estimated for Each Macrocell at T = 25 °C
Vpp=2.5V Vpp=3.3V Vpp=5V
Parameter |Description |[Note - _DD - - _DD - — bb - Unit
Rising | Falling | Rising | Falling | Rising | Falling
tpd Delay Multi-Function DFF Q 23 26 16 19 11 14 ns
tpd Delay  |Multi-Function DFF nQ 24 26 17 19 12 14 ns
tpd Delay I(\)/Iultl-Functlon DFF nRESET _ 30 _ 21 _ 15 ns
tpd Delay z/léjltl-Functlon DFF nRESET 27 _ 18 _ 13 _ ns
tpd Delay  |Multi-Function DFF nSET Q 27 - 19 - 13 - ns
tpd Delay  |Multi-Function DFF nSET nQ - 30 - 22 - 15 ns
tpd Delay DFF Q 18 22 13 16 9 11 ns
Datasheet Revision 3.15 2-May-2024
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Table 11: Typical Delay Estimated for Each Macrocell at T = 25 °C(Continued)

Vpp=2.5V Vpp =33V Vpp=5V
Parameter |Description [Note — - — - — - Unit
Rising | Falling | Rising | Falling | Rising | Falling

tpd Delay |DFF nQ 19 22 13 16 9 11 ns
tpd Delay |DFF nRESET Q - 23 - 16 - 11 ns
tpd Delay |DFF nRESET nQ 19 - 13 - 9 - ns
tpd Delay DFF nSET Q 19 -- 13 - 9 - ns
tpd Delay DFF nSET nQ -- 23 - 16 -- 11 ns
tpd Delay  |DFF3 First Q 19 23 13 17 9 12 ns
tpd Delay DFF3 First nQ 20 23 14 17 10 12 ns
tpd Delay |DFF3 First nARESET Q - 24 - 17 - 12 ns
tpd Delay |DFF3 First nRESET nQ 21 - 14 - 9 - ns
tpd Delay |DFF3 First nSET Q 20 - 14 - 9 - ns
tpd Delay |DFF3 First nSET nQ - 24 - 17 - 12 ns
tpd Delay DFF3 Second Q 18 22 12 16 8 1 ns
tpd Delay DFF3 Second nQ 19 21 13 15 8 11 ns
tpd Delay |DFF3 Second nRESET Q - 24 - 17 - 12 ns
tpd Delay |DFF3 Second nRESET nQ 20 - 14 - 9 - ns
tpd Delay |DFF3 Second nSET Q 20 - 13 - 9 - ns
tpd Delay |DFF3 Second nSET nQ - 24 - 17 - 12 ns
tpd Delay  |Multi-Function LATCH Q 22 25 15 18 1 13 ns
tpd Delay  |Multi-Function LATCH nQ 23 25 15 19 11 13 ns
tpd Delay r':";g';?g'o” LATCH - 31 - 22 - 16 ns
tpd Delay r':"F‘:'Et'SFE?ﬁ“QO” LATCH 28 - 19 - 13 - ns
tpd Delay r'\]"S‘JI':_t'T'F(‘QJ”Ct'O” LATCH 26 - 17 - 12 - ns
tpd Delay :\]ASUI':_“T'F””C’;C“O” LATCH - 29 - 21 - 15 ns
tpd Delay LATCH Q 17 20 12 14 8 10 ns
tpd Delay [LATCHnQ 17 21 11 15 7 11 ns
tpd Delay |LATCHnRESET Q - 24 - 17 - 12 ns
tpd Delay |LATCH nRESET nQ 21 - 14 - 10 - ns
tpd Delay LATCH nSET Q 18 -- 12 - 8 -- ns
tpd Delay LATCH nSET nQ - 22 - 15 -- 11 ns
tpd Delay LATCHS3 First Q 18 21 13 15 9 10 ns
tpd Delay LATCHS3 First nQ 18 22 12 16 8 11 ns
tpd Delay |LATCHS3 First nRESET Q - 25 - 18 - 12 ns
tpd Delay  [LATCHS3 First nRESET nQ 22 - 15 - 10 - ns
tpd Delay |LATCHS3 First nSET Q 19 - 13 - 9 - ns
tpd Delay  [LATCH3 First nSET nQ - 23 - 16 - 11 ns
tpd Delay LATCH3 Second Q 20 24 14 18 10 12 ns
tpd Delay LATCH3 Second nQ 21 23 15 17 10 12 ns
tpd Delay  |LATCH3 Second nRESET Q - 25 - 18 - 12 ns
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Table 11: Typical Delay Estimated for Each Macrocell at T = 25 °C(Continued)

Vpp=2.5V Vpp =33V Vpp=5V
Parameter |Description [Note — - — - — - Unit
Rising | Falling | Rising | Falling | Rising | Falling
tpd Delay |LATCH3 Second nRESETnQ@ 22 - 15 - 10 - ns
tpd Delay |LATCH3 Second nSET Q 19 - 13 - 9 - ns
tpd Delay |LATCH3 Second nSET nQ - 22 - 16 - 11 ns
tpd Delay  |Multi-Function 3-bit LUT 22 24 15 17 1 12 ns
tpd Delay 'E)";':;F””"“O” 3-itLUT,CNT| 5, 54 37 39 25 27 ns
tpd Delay  |Multi-Function 4-bit LUT 22 25 15 18 11 13 ns
tpd Delay 'I\D";JI'E;IF“”C“O” A4-bItLUT, CNT| - 54 53 38 38 26 27 ns
tpd Delay  |2-bit LUT 17 17 11 12 8 8 ns
tpd Delay  |3-bit LUT 16 17 11 12 8 9 ns
tpd Delay | g9 mPutiobowoltagetol 35 | 926 | 23 | 153 | 18 | 90 | ns
tpd Delay .'?;%;a;r";gﬁ;"1‘:‘th Schmitt 30 35 22 26 17 19 ns
tpd Delay Digital input to 1xPP 29 34 21 25 15 19 ns
tpd Delay Digital input to 2xPP 28 33 20 24 15 18 ns
tpd Delay |Digital input to 1IXNMOS - 31 - 23 - 17 ns
tpd Delay |Digital input to 2xNMOS - 30 - 22 - 17 ns
tpd Delay (Dzlgtgaé )lnput to 1x3-State _ 08 _ 20 _ 15 ns
tpd Delay (Dz'%gaé)'”p“t to 2x3-State - 27 ~ 20 ~ 14 ns
tpd Delay (Dz'%ga: et x3-State 30 - 22 - 16 ~ | ns
tpd Delay (Dz'gt'éa; )'”p“t o 2x3-State 29 - 21 - 16 - ns
tpd Delay |Digital input to 1XOE (Z to 0) - 28 - 20 - 15 ns
tpd Delay |Digital input to 1xOE (Z to 1) 30 - 22 - 16 - ns
tpd Delay Ripple CNT CLK UP QO 27 17 19 20 13 14 ns
tpd Delay |Ripple CNT CLK UP Q1 32 16 23 20 16 15 ns
tpd Delay Ripple CNT CLK UP Q2 38 15 27 19 19 15 ns
tpd Delay Ripple CNT CLK DOWN QO 26 28 19 21 13 15 ns
tpd Delay Ripple CNT CLK DOWN Q1 27 34 19 25 13 18 ns
tpd Delay Ripple CNT CLK DOWN Q2 26 42 19 30 13 22 ns
tpd Delay  |Ripple CNT nSET UP QO 24 49 16 36 11 25 ns
tpd Delay Ripple CNT nSET UP Q1 23 54 16 39 1 28 ns
tpd Delay |Ripple CNT nSET UP Q2 21 60 15 44 10 31 ns
tpd Delay |Ripple CNT nSET DOWN QO 24 47 16 35 11 25 ns
tpd Delay Ripple CNT nSET DOWN Q1 23 46 16 33 1 24 ns
tpd Delay Ripple CNT nSET DOWN Q2 21 45 14 33 10 23 ns
tpd Delay Edge detect 23 22 16 15 11 10 ns
tw Width  |Edge detect 214 215 158 159 116 116 ns
tpd Delay Edge detect Delayed 237 238 174 175 126 127 ns
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Table 11: Typical Delay Estimated for Each Macrocell at T = 25 °C(Continued)

VDD =25V VDD =33V VDD =5V
Parameter |Description |[Note — - — - — - Unit
Rising | Falling | Rising | Falling | Rising | Falling
tpd Delay Filter Q 167 147 114 103 71 68 ns
tpd Delay Filter nQ 147 168 102 115 67 72 ns
tpd Delay PGen CLK 17 21 12 16 8 11 ns
tpd Delay  |PGen nRESET (Z to 0) - 21 - 15 - 11 ns
tpd Delay |PGen nRESET (Zto 1) 19 - 13 - 9 - ns
tpd Delay |bibe Delay OUTO Q 0 | 32 | o2f 23 15 17 | ns
tpd Delay |Dibe Delay OUTT Q 30 32 21 24 15 17 ns
tpd Delay |pibe Detay OUTT nQ 31 35 22 26 15 18 ns
tpd Delay |pibe Detay OUTONRESET Q) 28 - 21 - 15 ns
tpd Delay |poe Detay OUTInRESET Q| 29 - 21 - 15 ns
Pipe Delay OUT1
tpd Delay |[nRESET nQ 27 - 19 - 14 -- ns
PD number =1
Table 12: Programmable Delay Expected Delays and Widths (Typical) at T = 25 °C
Parameter Description Note Vpp=2.5V | Vpp =3.3V | Vpp = 5.0V | Unit
tw Pulse Width, 1 cell | mode: (any) edge detect, edge detect output 214 158 116 ns
tw Pulse Width, 2 cell | mode: (any) edge detect, edge detect output 424 313 229 ns
tw Pulse Width, 3 cell | mode: (any) edge detect, edge detect output 634 467 342 ns
tw Pulse Width, 4 cell | mode: (any) edge detect, edge detect output 844 622 455 ns
time1 Delay, 1 cell mode: (any) edge detect, edge detect output 21 14 10 ns
time1 Delay, 2 cell mode: (any) edge detect, edge detect output 21 14 10 ns
time1 Delay, 3 cell mode: (any) edge detect, edge detect output 21 14 10 ns
time1 Delay, 4 cell mode: (any) edge detect, edge detect output 21 15 10 ns
time2 Delay, 1 cell mode: both edge delay, edge detect output 236 173 126 ns
time2 Delay, 2 cell mode: both edge delay, edge detect output 446 327 239 ns
time2 Delay, 3 cell mode: both edge delay, edge detect output 656 482 351 ns
time2 Delay, 4 cell mode: both edge delay, edge detect output 866 637 464 ns
Table 13: Typical Filter Rejection Pulse Width at T = 25 °C
Parameter Vpp=2.5V | Vpp=3.3V | Vpp = 5.0V Unit
Filtered Pulse Width <123 <84 <52 ns
Table 14: Typical Counter/Delay Offset Measurements at T = 25 °C
Parameter OSC Freq | OSC Power Vpp=2.5V | Vpp=3.3V | Vpp = 5.0V Unit
Power-ON time 25 MHz auto 0.14 0.14 0.14 us
Power-ON time 2.048 MHz auto 0.51 0.46 0.41 us
Datasheet Revision 3.15 2-May-2024
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Table 14: Typical Counter/Delay Offset Measurements at T = 25 °C(Continued)

Parameter OSC Freq | OSC Power Vpp=2.5V | Vpp=3.3V | Vpp = 5.0V Unit

Power-ON time 2.048 kHz auto 705 604 486 us

frequency settling time 25 MHz auto 4 4 8 us
frequency settling time 2.048 MHz auto 0.3 0.4 0.4 us
frequency settling time 2.048 kHz auto 660 570 480 us
variable (CLK period) 25 MHz forced 0-40 0-40 0-40 ns
variable (CLK period) 2.048 MHz forced 0-0.5 0-0.5 0-0.5 us
variable (CLK period) 2.048 kHz forced 0-488 0-488 0-488 us

tpd (non-delayed edge) 225’ 4'\éltl%|/z either 35 14 10 ns
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3.6 OSC CHARACTERISTICS

3.6.1 OSC Specifications
Table 15: Oscillators Frequency Limits, Vpp =2.3Vto 5.5V

Temperature Range
0sc +25°C -40 °C to +105 °C
Minimum Maximum Error. % Minimum Maximum Error. %
Value, kHz Value, kHz b e Value, kHz Value, kHz ) T
-1.51 -10.64
2.048 kHz OSCO 2.017 2.088 1.830 2.097
+1.95 2.39
-1.72 -4.81
2.048 MHz OSC1 2012.696 2084.811 1949.486 2089.938
+1.80 +2.05
-1.83 -5.28
25 MHz OSC2 24542.143 25541.706 23680.428 25573.976
217 +2.30
3.6.2 OSC Power-On Delay
Table 16: Oscillators Power-On Delay at T = 25 °C, OSC Power Mode: "Auto Power-On"
Power Oscillator2 Oscillator2 25 MHz Oscillator1 Oscillator0
Supply 25 MHz Start with delay 2.048 MHz 2.048 kHz
Range Typical Maximum Typical Maximum Typical Maximum Typical Maximum
(Vbp), V Value, ns Value, ns Value, ns Value, ns Value, ns Value, ns Value, ps Value, ys
2.3 43.844 59.862 145.991 163.927 527.828 558.805 755.871 1141.833
25 38.807 51.244 144.046 162.859 505.070 541.510 712.941 1066.115
3.0 30.497 40.400 141.900 163.675 469.337 511.057 639.114 930.827
3.3 27.357 36.686 141.517 164.780 455.916 497.886 608.531 873.573
3.6 24.944 33.393 141.397 165.476 445.562 487.231 584.415 827.475
4.0 22.527 30.599 141.366 166.690 434.368 475.042 558.844 777.883
5.0 18.789 25.868 141.627 168.998 411.165 453.440 511.201 686.248
5.5 17.591 24.709 141.713 169.854 406.866 445.683 485.845 642.574
3.7 ACMP SPECIFICATIONS
Table 17: ACMP Specifications at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted
Parameter | Description Note Condition Min Typ Max Unit
ACMPOH, Positive Input 0 -- Vpp \Y
Vv ACMP1H, ACMP2L,
ACMP ACMP3L Negative Input 0 -- Vpp \Y
Input Voltage Range
Datasheet Revision 3.15 2-May-2024
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Table 17: ACMP Specifications at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Note Condition Min Typ Max Unit
ACMPOH, ACMP1H T=25°C -8.765 - 5135 | mV
Input Offset Voltage Vhys = 0 mV, Gain = 1, -8.765 - 5212 | mV
ACMP2L, ACMP3L Vref =32 mV T=25°C -7.511 - 4.086 | mV
Input Offset Voltage -7.937 - 4.143 | mv
ACMPOH, ACMP1H T=25°C -5.656 - 6.200 | mV
Veres Input Offset Voltage xhys_z 0mV, Gain =1, -5.942 - 6.400 | mV
ACMP2L, ACMP3L ref = 1024 mV T=25°C -4.968 - 6.220 | mV
Input Offset Voltage -5.387 - 6.295 | mV
ACMPOH, ACMP1H T=25°C -3.610 - 9.525 | mV
Input Offset Voltage Vhys = 0 mV, Gain = 1, -4.741 - 9964 | mvVv
ACMP2L, ACMP3L Vref = 2016 mV T=25°C -4.174 - 8.894 | mV
Input Offset Voltage -4.436 - 9.266 mv
ég\ri"?r?ntiéACMPm ACMP Power-On delay, T=257C — 2:322 Z?;:ﬁ Me
i ime for e Wake and 55 e SART
ACMP2L. ACMP3L . T=25°C -- 133.910 | 267.936 | us
Start Time Sleep function” - 138.254 | 358.760 | us
Vhys = 32 mV T=25°C 21.287 - 39.11 | mV
Viys = 64 mV T=25°C 53.756 - 71.486 | mV
ACMPOH, ACMP1H | Vhys =192 mV T=25°C 182.832 - 199.421 | mV
Built-in Hysteresis | v\« =32mV 20.837 - 39.552 | mV
Vhys = 64 mV 52.266 - 71.486 | mV
Viys = 192 mV 181522 | - 199.621 | mV
Vivs Viys = 32 mV T=25°C 23.977 - 39.375 | mV
Viys = 64 mV T=25°C 57.066 - 72.087 | mV
ACMP2L, ACMP3L | VHys =192 mV T=25°C 184.021 - 200.268 | mV
Built-in Hysteresis | v, =32mV 23.410 - 39.910 | mV
Vhys = 64 mV 55.246 - 72.207 | mV
Viys = 192 mV 183.259 | - |200.645 | mV
Gain = 1x - 100.0 - MQ
Gain = 0.5x - 2.0 - MQ
Rsin Input Resistance -
Gain = 0.33x - 2.0 - MQ
Gain = 0.25x -- 2.0 -- MQ
Gain =1, Low to High - 1.622 2.708 us
Vref=32mVto2016 mV, )
Propagation Delay, Overdrive = 10 mV High to Low -- 2.319 4.505 us
Response Time Gain =1, Low to High - 0.527 1.179 us
PROP for ACMPOH, Vref=32mVto 2016 mV,
ACMP1H Overdrive = 100 mV High to Low - 0.530 | 0.968 | ps
Gain=1,T =25 °C, Low to High -- 1.521 -- us
Vref =32 mV, )
Overdrive = 10 mV High to Low - 1.744 - Hs
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Table 17: ACMP Specifications at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Note Condition Min Typ Max Unit
Gain=0.5,T=25°C, Low to High -- 2.268 - us
Vref =32 mV, )
Overdrive = 10 mV High to Low - 2.089 - Hs
Gain=0.33, T=25°C, Low to High -- 2.156 - us
Vref =32 mV, )
Overdrive = 10 mV High to Low - 1.979 - Hs
Gain =0.25, T =25 °C, Low to High -- 2.037 - us
Vref =32 mV, )
. Overdrive = 10 mV ngh to Low - 1.856 - us
Propagation Delay,
Response Time Gain=1,T =25 °C, Low to High -- 0.567 -- us
PROP for ACMPOH, Vref =32 mV, -
ACMP1H Overdrive = 100 mV High to Low - 0.783 - ps
Gain=0.5T=25°C, Low to High - 0.752 - us
Vref =32 mV, )
Overdrive = 100 mV High to Low - 0.700 - Hs
Gain =0.33, T=25°C, Low to High -- 0.738 - us
Vref =32 mV, -
Overdrive = 100 mV High to Low - 0.690 - Hs
Gain=0.25, T=25°C, Low to High -- 0.715 - us
Vref =32 mV, )
Overdrive = 100 mV High to Low - 0.670 - Hs
Gain =1, Low to High -- 47.879 | 88.052 us
Vref=32mVto 2016 mV, )
Overdrive =10 mV ngh to Low - 54.803 109.606 us
Gain =1, Low to High -- 18.008 | 38.364 us
Vref=32mVto 2016 mV, )
Overdrive = 100 mV ngh to Low - 17.701 38.578 us
Gain=1,T=25°C, Low to High -- 70.241 - us
Vref =32 mV, i
Overdrive = 10 mV High to Low -- 66.944 -- us
Gain=0.5T=25°C, Low to High - 61.681 - us
Vref =32 mV, )
Overdrive = 10 mV High to Low - 52.956 - [V
) Gain =0.33, T = 25 °C, Low to High -- 60.891 - us
Propagation Delay, | vref =32 mV,
Response Time Overdrive = 10 mV High to Low -- 52.603 -- us
PROP for ACMP2L, - -
ACMP3L Gain =0.25, T=25 °C, Low to High - 61.228 - us
Vref =32 mV, )
Overdrive = 10 mV ngh to Low - 52.796 - us
Gain=1,T=25°C, Low to High -- 28.322 - us
Vref =32 mV, )
Overdrive = 100 mV High to Low -- 41.648 - us
Gain=0.5T=25°C, Low to High -- 25.301 - us
Vref =32 mV, )
Overdrive = 100 mV ngh to Low - 24.212 - us
Gain =0.33, T =25 °C, Low to High - 25.022 - us
Vref =32 mV, )
Overdrive = 100 mV ngh to Low - 24124 - us
Gain=0.25, T =25 °C, Low to High - 24.937 - us
Vref =32 mV, )
Overdrive = 100 mV High to Low - 24.097 - us
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Table 17: ACMP Specifications at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Note Condition Min Typ Max Unit
G=1 -- 1 -
Gainerror (including | G = 0.5 0.446 | 0.501 0.544
G threshold and
G=0.25 0.227 0.251 0.272
Internal Vref0 error,
Vref0 = Vpp=4.0V T=25°C -2.47 -- 0.63 %
32 mV to 2016 mV
Vref0 Output error, T=25°C -11.92 -- 5.17 %
Vref0 =
VrefOacouracy | 224 mV to 992 mV, -14.61 - 5.18 %
Buffer Enabled .
Loading = 1 pA
VrefO Output error, T=25°C -0.74 -- 0.76 %
Vref0 =
992 mV to 2016 mV, -1.62 . 1.27 %
Buffer Enabled
T=25°C,
Loading = 1 uA - - 5 pF
Load Resistance =
560 kQ - - 10| pF
Load Resistance =
100 kQ - - 40 | pF
Vref0 Output - —
CVREFO Capacitance Load Resistance = _ _ 80 oF
Loading 10 kQ
Load Resistance =
> kQ - - 120 pF
Load Resistance =
1 kQ,
Vref =32 mV to - - 150 pF
1024 mV
Internal Vref1 error,
Vref1 = Vpp=4.0V T=25°C -2.86 -- 1.48 %
32 mV to 2016 mV
Vref1 Output error, T=25°C -11.22 -- 4.59 %
Vrefl =
Vreflaceuracy | 224 mV to 992 mV, -12.73 -- 4.59 %
Buffer Enabled
Loading = 1 pA
Vref1 Output error, T=25°C -0.82 -- 0.78 %
Vref1 =
992 mV to 2016 mV, -1.51 - 1.02 %
Buffer Enabled
Datasheet Revision 3.15 2-May-2024
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Table 17: ACMP Specifications at T = -40 °C to +105 °C, Vpp = 2.3 V to 5.5 V Unless Otherwise Noted(Continued)

Parameter | Description Note Condition Min Typ Max Unit
Load Resistance =
1MQ - - 15 | pF
Load Resistance =
560 kQ - - 2r | pF
Load Resistance =
100 kQ - - 64 | pF
Vref1 Output -
CVREF1 Capacitance Load Resistance = _ _ 120 oF
Loading 10 kQ
Load Resistance =
2 kO -- - 180 pF
Load Resistance =
1 kQ,
Vref =32 mV to - - 210 pF
1024 mV
VDD =23 V,
Vin = Vpp - 0.7 V 22.567 | 104.679 | 139.873 | uA
Input Current Vpp=3.3V,
Is Source Vin = Vpp - 0.7 V 66.853 | 104.512 | 126.130 | pA
VDD =55 V,
Vin=Vpp - 0.7 V 69.223 | 109.215 | 142.554 | PA

3.8 ANALOG TEMPERATURE SENSOR CHARACTERISTICS

Temperature Sensor typical nonlinearity +2.74% for output range 1 and £2.69% for output range 2 at Vpp = 3.3 V.

Table 18: TS Output vs Temperature (Output Range 1)

T % Vpp=2.3V Vpp=3.3V Vpp=5.5V
’ Typical, mV Accuracy, % Typical, mV Accuracy, % Typical, mV Accuracy, %
-40 997 +1.59 995 +1.52 995 +1.49
-30 975 +1.64 973 +1.58 973 +1.57
-20 952 +1.63 950 +1.61 951 +1.55
-10 930 +1.55 928 +1.54 929 +1.56
0 907 +1.58 905 +1.59 905 +1.73
10 884 +1.57 882 +1.59 882 +1.74
20 861 +1.63 860 +1.54 860 +1.70
25 851 +1.56 849 +1.58 849 +1.71
30 837 +1.71 836 +1.6 836 +1.71
40 814 +1.73 812 +1.75 813 +1.71
50 790 +1.89 789 +1.78 789 +1.85
60 767 +1.84 765 +1.85 766 +1.79
70 743 +1.85 741 +1.89 741 +2.00
80 719 +2.23 717 +2.30 717 12.43
90 694 1+2.03 693 +1.89 693 +2.08
100 671 1+2.00 669 +1.98 670 +1.96
105 659 +2.07 657 +1.06 658 +1.98
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Table 19: TS Output vs Temperature (Output Range 2)

T %C Vpp=2.3V Vpp=3.3V Vpp=5.5V
’ Typical, mV Accuracy, % Typical, mV Accuracy, % Typical, mV Accuracy, %
-40 1205 +1.67 1202 +1.42 1202 +1.38
-30 1178 +2.09 1175 +1.44 1175 +1.43
-20 1151 +2.59 1148 +1.51 1148 +1.54
-10 1124 +2.21 1121 +1.49 1122 +1.53
0 1096 +1.80 1094 +1.50 1094 +1.65
10 1068 +1.72 1066 +1.59 1067 +1.63
20 1041 +1.61 1039 +1.52 1039 +1.68
25 1027 +1.70 1025 +1.62 1026 +1.63
30 1012 +1.71 1010 +1.66 1010 +1.73
40 984 +1.71 982 +1.65 982 +1.74
50 955 +1.84 953 +1.81 954 +1.77
60 927 +1.85 925 +1.80 926 +1.75
70 897 +1.82 895 +1.80 895 +1.92
80 868 +2.14 866 12.14 866 12.28
90 839 +1.94 837 +1.88 837 +1.99
100 810 +2.06 808 +1.99 809 +1.94
105 796 12.05 793 2.1 794 12.04

Table 20: TS Output Error (Output Range 1)

Errorat T
Voo. V -40°C,% | 20°C,% | 0°C,% | 20°C,% | 40°C,% | 60°C,% | 80°C,% | 100 °C, % | 105 °C, %
2.30 1.59 1.63 1.58 1.63 1.73 1.84 2.23 2.00 2.07
3.30 1.52 1.61 1.59 1.54 1.75 1.85 2.30 1.98 2.06
4.00 1.48 1.57 1.55 1.50 1.71 1.79 242 1.93 2.00
5.50 1.49 1.55 1.73 1.70 1.71 1.79 2.43 1.96 1.98
Table 21: TS Output Error (Output Range 2)
Vop, V Errorat T
’ -40°C,% | -20°C,% | 0°C,% | 20°C,% | 40°C,% | 60°C,% | 80°C,% | 100°C,% | 105°C, %
2.30 1.67 2.59 1.80 1.61 1.71 1.85 2.14 2.06 2.05
3.30 1.42 1.51 1.50 1.52 1.65 1.80 2.14 1.99 2.1
4.00 1.46 1.54 1.58 1.60 1.71 1.76 2.22 2.07 2.06
5.50 1.38 1.54 1.65 1.68 1.74 1.75 2.28 1.94 2.04
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4 In-System Debug

In the development phase, the SLG46827-A is a user programmable device with Multiple-Time-Programmable (MTP) 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. At this point, software write protection will be permanently set
and the In-System debug feature will no longer be available to the user.

Product

Definition

GreenPAK Design
approved

Samples, Design, and Characterization
Report are sent to customer

Customer creates their own design in E-mail Product Idea, Definition, Drawing,
GreenPAK Designer or Schematic to greenpak@renesas.com
o . Renesas Electronics Applications
Customer verifies GreenPAK in system Engineers review design specifications
design with customer

GreenPAK Design
approved

Customer verifies GreenPAK design

N

GreenPAK Design
approved in system test

Custom GreenPAK part enters production

Figure 2: Steps to Create a Custom GreenPAK Device
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5 10 Pins
5.1 10 PINS

The SLG46827-A has a total of 13 GPIO, 2 GPO, and 2 GPI 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).

5.2 GPIO PINS

100, 101, 102, 103, 104, 105, 108, 109, 1010, 1011, 1012, 1013, 1014 serve as General Purpose 10 Pins.
5.3 GPO PINS

106 and 107 serve as General Purpose Output Pins.

5.4 GPIPINS

SCL and SDA serve as General Purpose Input Pins.

5.5 PULL-UP/DOWN RESISTORS

All |0 Pins have the option of user-selectable resistors that can be connected to the pin structure. The selectable values on these
resistors are 10 kQ2, 100 kQ, and 1 MQ. The internal resistors can be configured as either Pull-up or Pull-downs.

5.6 FAST PULL-UP/DOWN DURING POWER-UP

During power-up, 10 pull-up/down resistance will switch to 2.6 kQ initially and then it will switch to normal setting value. This
function is enabled by register [768].
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5.7 12C MODE IO STRUCTURE (Vpp OR Vppy)

5.7.1 I2C Mode Structure (for SCL and SDA)

VDD
PAD Non-Schmitt

Input Mode [1:0] q_\ Trigger Input
00: Digital In without Schmitt Trigger, wosmt_en = 1 _%
01: Digital In with Schmitt Trigger, smt_en = 1
10: Low Voltage Digital In mode 1, Iv_en =1 WOSMT EN
11: Reserved =

Yoo Schmitt

\—R Trigger Input
4 P Digital IN
SMT_EN

Voo
Low Voltage
Input 1
LV_EN

.._N__l:

|—| 1°C SDA Signal

Only used when
— I°C is selected

not available for direct user control

Figure 3: 10 with I2C Mode 10 Structure Diagram
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5.8 MATRIX OE 10 STRUCTURE (Vpp OR Vppy)

5.8.1 Matrix OE 1O Structure (for 10s 1, 4, 5 with Vpp, and 10s 8, 9, 10, 11, 12, 13, 14 with Vpp))

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, Iv_en =1

11: analog 10 mode

Output Mode [1:0]

00: Push-Pull 1x mode, pp1x_en =1

01: Push-Pull 2x mode, pp2x_en =1, ppix_en=1

10: NMOS 1x Open-Drain mode, od1x_en = 1

11: NMOS 2x Open-Drain mode, od2x_en = 1, od1x_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.

Voo or Vopz

Digital OUT

OE
PP1x_EN

Vop_or Vo2

Non-Schmitt
IN__Trigger Input

172Q
(Note 2)

sl

Vpp or Vppz I}g PAD -

Digital OUT

OE
PP2x_EN

E

WOSMT_EN
Schmitt
Trigger Input
[ Trigger Inpu P Digital IN
SMT_EN
Low Voltage
N Input
LV_EN
\ 4 > Analog 10
0 Floating
Voo or Vo2

900 kQ 90 kQ 10 kQ
Res_sel
[1:0] —
00: Floating Pull-up_EN 7
01: 10 kQ B
10: 100 kQ
11:1 MQ
Digital OUT
OE
OD1x_EN
Digital OUT
OE
0oD2x_EN

Figure 4: Matrix OE 10 Structure Diagram
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5.9 REGISTER OE I0 STRUCTURE (Vpp OR Vppy)

5.9.1 Register OE 10 Structure (for 10s 0, 2, 3 with Vpp)

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, Iv_en =1, OE = 0

11: Reserved

Output Mode [1:0]

00: Push-Pull 1x mode, pp1x_en =1, OE =1
01: Push-Pull 2x mode, pp2x_en = 1, OE =1
10: 1x Open-Drain mode, od1x_en =1, OE =1
11: 2x Open-Drain mode, od2x_en =1, OE = 1

Note 1: OE cannot be selected by user and is controlled by register
Note 2: Can be varied over PVT, for reference only

Digital OUT

OE
1x_en D
pp_en

Digital OUT
OE >
pp_en

Non-Schmitt
IN__Trigger Input

WOSMT_EN
OE Schmitt

Tri | t
Iﬂ\ rigger Inpu

Digital IN
SMT_EN
OE
Low Voltage
'\ Input
LV_EN
OE
> Analog 10
Floatin
o—=1¢
Voo
. 1
1720 s2
(Note 2) s3

900 kQ
Res_sel
[1:0]

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

Digital OUT
OE
1x_en
= odn_en

90kQ  10kQ

Pull-up_EN

Digital OUT
OE
2x_en

— odn_en

Figure 5: GPIO Register OE 10 Structure Diagram
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5.10 REGISTER OE 10 STRUCTURE (Vpp OR Vpps)

5.10.1 Register OE 10 Structure (for 10 6 with Vpp, and 10 7 with Vpp,)

Mode [2:0]

000: Reserved

001: Reserved

010: Reserved

011: Reserved

100: Push-Pull mode, pp_en=1, OE =1

101: NMOS Open-Drain mode, odn en=1,0E=1

110: PMOS Open-Drain mode, odp_en = 1, OE =1 | Floating
111: analog 10 and NMOS Open -Drain mode odn_en = 1 and aio_en=1
Vop_or Voo
Note: OE cannot be selected by user and is controlled by register
Vo or Vore 900kQ 90kQ  10kQ S0
Res_sel
[1:0]

.

01: 10 kQ
10: 100 kQ

11: 1 MQ

00: Floating Pull-up_EN
odp_EN
Digital ouT

Digital OUT
OE {>c |
I

1x_en =

Voo or Vpp

L

VDD or VDD2 Eﬂ PAD -

OE

odn_EN

odp_EN
Digital OUT Digital OUT
OE
OE
2x_en 2x_en
pp_en :]:)_‘ — odn_en
Figure 6: GPIO Register OE 10 Structure Diagram
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5.11 10 TYPICAL PERFORMANCE

75
Push-Pull 2x @ VDD =5.5V
70
Push-Pull 1x @ VDD =5.5V
65 —
Push-Pull 2x @ VDD =4V
//
60 = Push-Pull 1x @ VDD = 4 V
55 Push-Pull 2x @ VDD = 3.3 V
A Push-Pull 1x @ VDD =3.3V
50
2 // Push-Pull 2x @ VDD = 2.3V
g e Push-Pull 1x @ VDD = 2.3V
< 40 va
3 /
35 s —
//
30
—
- // /—
7 o ]
/ Pl
20 / /, /r
15 A /4 / ——
/
10 // // y ] — P
s /'/ / ,/,/ P I
| - L]
0 1
55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11 09 0.7
VOH (V)
Figure 7: Typical High Level Output Current vs. High Level Output Voltage
80 —— —
—— NMOS 1x @ VDD = 5.5 V =T
75 =
NMOS 1x @ VDD = 4 V _1-1
70 |- ——NMOS1x @ VDD =33V —=
65 |- ——NMOS1x@ VDD =23V — =7
0 Push-Pull 1x @ VDD = 5.5 V T
Push-Pull 1x @ VDD = 4 V L]
55 = Push-Pull 1x @ VDD = 3.3V o
td
50 — Push-Pull 1x @ VDD =23V ’,/
_ 45 ,/'
<
E a0 bt L
- ,’ __—--_"'_
o -
= 35 4 L L
vl L1 1 1 1-ft-d4-F=-7-
30 4 ~ e =T
’ -~ —_—T
4 1 L—T
25 — — =T
’ ¢/ /"" e = = = =
20 - —— =T —= F==
A0 |l ==+ L=+ d1_1_
15 /I // /' - - —
L~ ]
10 VA /%/ —
/
. // |
. % | |
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 16 1.8 2.0 2.2 2.4 2.6 2.8
VOL (V)
Figure 8: Typical Low Level Output Current vs. Low Level Output Voltage (for 1x Drive)
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160 T T T
150 | ——NMOs2x@VDD=55V S ——
——NMOS 2x @ VDD =4V I
140 | —
——NMOS 2x @ VDD =3.3 V _-T
130 -
NMOS 2x @ VDD = 2.3V -~
120 - Push-Pull 2x @ VDD = 5.5V s
'
10 Push-Pull 2x @ VDD = 4V —r°
td
' -l
100 - Push-Pull 2x @ VDD =3.3V Vg p— =
A ,/”
90 | Push-Pull 2x @ VDD = 2.3V < -
= 7 /,—/
£ 80 o =
3 A1 JE—
S -1
70 '/ "/ — -
e A L—— —_——
y Vid l/‘ === """ r
60 1= ———==
P 2Py ’.-—”‘—
50 VAR b =+
" » e __/” P Ip—
40 VA —== p— ==
’, ,’,/ T ——,—"
/lllr = " Ji IpE— L -
30 7/ I,’ P —1 i ———
20 g i R
20 p /4 " T
[
10
0 |
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 22 24 26 2.8
Vo (V)

Figure 9: Typical Low Level Output Current vs. Low Level Output Voltage (for 2x Drive)
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6 Connection Matrix

The Connection Matrix in the SLG46827-A is used to create the internal routing for internal functional macrocells of
the device once it is programmed. The registers are programmed from the multiple-time NVM cell during Test Mode
Operation. The output of each functional macrocell within the SLG46827-A has 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 SLG46827-A are programmed a fully custom circuit will be created.

The Connection Matrix has 64 inputs and 96 outputs. Each of the 64 inputs to the Connection Matrix is hard-wired to
the digital output of a particular source macrocell, including 10s, LUTs, analog comparators, other digital resources,
such as Vpp and GND. The input to a digital macrocell uses a 6-bit register to select one of these 64 input lines.

For a complete list of the SLG46827-A’s register table, see Section 18.

Matrix Input Signal N

Functions

GND 0
100 Digital In 1
101 Digital In 2
102 Digital In 3

POR OUT 62

Vb 63
Matrix Inputs N 0 1 A 95
Registers registers [5:0] registers [11:6] registers [17:12] | = = = = - - registers [575:570]
i Matrix OUT: INO of | Matrix OUT: IN1 of | Matrix Out: INO of .
. Function LUT2_0 or Clock LUT2_0 or Data LUT2_1orClock | ======- Matrix Output 95
Matrix Outputs Input of DFFO Input of DFFO Input of PGen
Figure 10: Connection Matrix

Function Connection Matrix

1013 S
LuT ona 1012 .

1012 : oo
1013 : B TR A

LUT

-

Figure 11: Connection Matrix Example
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6.1 MATRIX INPUT TABLE
Table 22: Matrix Input Table

LI Matrix Input Signal Function Matrix Decode
Number 5 4 3 2 1 0
0 GND 0 0 0 0 0 0
1 100 Digital Input 0 0 0 0 0 1
2 101 Digital Input 0 0 0 0 1 0
3 102 Digital Input 0 0 0 0 1 1
4 103 Digital Input 0 0 0 1 0 0
5 104 Digital Input 0 0 0 1 0 1
6 |05 Digital Input 0 0 0 1 1 0
7 108 Digital Input 0 0 0 1 1 1
8 109 Digital Input 0 0 1 0 0 0
9 1010 Digital Input 0 0 1 0 0 1
10 1011 Digital Input 0 0 1 0 1 0
11 1012 Digital Input 0 0 1 0 1 1
12 1013 Digital Input 0 0 1 1 0 0
13 1014 Digital Input 0 0 1 1 0 1
14 LUT2_0_DFFO0_OUT 0 0 1 1 1 0
15 LUT2_1_DFF1_OUT 0 0 1 1 1 1
16 LUT2_2_DFF2_OUT 0 1 0 0 0 0
17 LUT2_3 PGEN_OUT 0 1 0 0 0 1
18 LUT3_0_DFF3_OUT 0 1 0 0 1 0
19 LUT3_1_DFF4_OUT 0 1 0 0 1 1
20 LUT3_2_DFF5_OUT 0 1 0 1 0 0
21 LUT3_3 DFF6_OUT 0 1 0 1 0 1
22 LUT3_4_DFF7_OUT 0 1 0 1 1 0
23 LUT3_5 DFF8 _OUT 0 1 0 1 1 1
24 LUT3_6_PIPEDLY_RIPP_CNT_OUTO 0 1 1 0 0 0
25 PIPEDLY_RIPP_CNT_OUT1 0 1 1 0 0 1
26 RIPP_CNT_OUT2 0 1 1 0 1 0
27 EDET_FILTER_OUT 0 1 1 0 1 1
28 PROG_DLY_EDET_OUT 0 1 1 1 0 0
29 MULTFUNC_8BIT_1: DLY_CNT_OUT 0 1 1 1 0 1
30 CKOSC1_MATRIX: OSC1 matrix input 0 1 1 1 1 0
31 CKOSCO0_MATRIX: OSCO0 matrix input 0 1 1 1 1 1
32 CKOSC2_MATRIX: OSC2 matrix input 1 0 0 0 0 0
33 MULTFUNC_8BIT_2: DLY_CNT_OUT 1 0 0 0 0 1
34 MULTFUNC_8BIT_3: DLY_CNT_OUT 1 0 0 0 1 0
35 MULTFUNC_8BIT_4: DLY_CNT_OUT 1 0 0 0 1 1
36 MULTFUNC_8BIT_5: DLY_CNT_OUT 1 0 0 1 0 0
37 MULTFUNC_8BIT_6: DLY_CNT_OUT 1 0 0 1 0 1
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Table 22: Matrix Input Table(Continued)

kLI Matrix Input Signal Function Matrix Decode
Number 5 4 3 2 1 0
38 MULTFUNC_8BIT_7: DLY_CNT_OUT 1 0 0 1 1 0
39 MULTFUNC_16BIT_0O: LUT_DFF_OUT 1 0 0 1 1 1
40 MULTFUNC_8BIT_1: LUT_DFF_OUT 1 0 1 0 0 0
41 MULTFUNC_8BIT_2: LUT_DFF_OUT 1 0 1 0 0 1
42 MULTFUNC_8BIT_3: LUT_DFF_OUT 1 0 1 0 1 0
43 MULTFUNC_8BIT_4: LUT_DFF_OUT 1 0 1 0 1 1
44 MULTFUNC_8BIT_5: LUT_DFF_OUT 1 0 1 1 0 0
45 MULTFUNC_8BIT_6: LUT_DFF_OUT 1 0 1 1 0 1
46 MULTFUNC_8BIT_7: LUT_DFF_OUT 1 0 1 1 1 0
47 MULTFUNC_16BIT_0: DLY_CNT_OUT 1 0 1 1 1 1
48 I2C_virtual_7 Input: register [976] 1 1 0 0 0 0
49 I2C_virtual_6 Input: register [977] 1 1 0 0 0 1
50 IZC_virtuaI_S Input: register [978] 1 1 0 0 1 0
51 I2C_virtual_4 Input: register [979] 1 1 0 0 1 1
52 I2C_virtual_3 Input: register [980] 1 1 0 1 0 0
53 I2C_virtual_2 Input: register [981] 1 1 0 1 0 1
54 IZC_virtuaI_1 Input: register [982] 1 1 0 1 1 0
55 I2C_virtual_0 Input: register [983] 1 1 0 1 1 1
56 ACMPOH_OUT 1 1 1 0 0 0
57 ACMP1H_OUT 1 1 1 0 0 1
58 ACMP2L_OUT 1 1 1 0 1 0
59 ACMP3L_OUT 1 1 1 0 1 1
60 2nd CKOSC1_MATRIX 1 1 1 1 0 0
61 2nd CKOSCO_MATRIX 1 1 1 1 0 1
62 POR OUT 1 1 1 1 1 0
63 Vop 1 1 1 1 1 1

6.2 MATRIX OUTPUT TABLE
Table 23: Matrix Output Table

R:g(jiz:z;:it Matrix Output Signal Function Ma:;'ili(mobuet:)ut

[5:0] INO of LUT2_0 or Clock Input of DFFO 0
[11:6] IN1 of LUT2_0 or Data Input of DFFO 1
[17:12] INO of LUT2_3 or Clock Input of PGen 2
[23:18] IN1 of LUT2_3 or nRST of PGen 3
[29:24] INO of LUT2_1 or Clock Input of DFF1 4
[35:30] IN1 of LUT2_1 or Data Input of DFF1 5
[41:36] INO of LUT2_2 or Clock Input of DFF2 6
[47:42] IN1 of LUT2_2 or Data Input of DFF2 7
[63:48] INO of LUT3_0 or Clock Input of DFF3 8
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Table 23: Matrix Output Table(Continued)

Register Bit . . . Matrix Output
Address Matrix Output Signal Function Number
[69:54] IN1 of LUT3_0 or Data Input of DFF3 9
[65:60] IN2 of LUT3_0 or nRST(nSET) of DFF3 10
[71:66] INO of LUT3_1 or Clock Input of DFF4 11
[77:72] IN1 of LUT3_1 or Data Input of DFF4 12
[83:78] IN2 of LUT3_1 or nRST(nSET) of DFF4 13
[89:84] INO of LUT3_2 or Clock Input of DFF5 14
[95:90] IN1 of LUT3_2 or Data Input of DFF5 15
[101:96] IN2 of LUT3_2 or nRST(nSET) of DFF5 16
[107:102] INO of LUT3_3 or Clock Input of DFF6 17
[113:108] IN1 of LUT3_3 or Data Input of DFF6 18
[119:114] IN2 of LUT3_3 or nRST(nSET) of DFF6 19
[125:120] INO of LUT3_4 or Clock Input of DFF7 20
[131:126] IN1 of LUT3_4 or Data Input of DFF7 21
[137:132] IN2 of LUT3_4 or nRST(nSET) of DFF7 22
[143:138] INO of LUT3_5 or Clock Input of DFF8 23
[149:144] IN1 of LUT3_5 or Data Input of DFF8 24
[155:150] IN2 of LUT3_5 or nRST(nSET) of DFF8 25
[161:156] INO of LUT3_6 or Input of Pipe Delay or UP Signal of RIPP CNT 26
[167:162] IN1 of LUT3_6 or nRST of Pipe Delay or STB of RIPP CNT 27
[173:168] IN2 of LUT3_6 or Clock of Pipe Delay_RIPP_CNT 28
[179:174] Reserved 29
[185:180] MULTFUNC_16BIT_0: INO of LUT4_0 or Clock Input of DFF9; 30
) DelayO Input (or CounterO0 RST/SET Input)
[191:186] MULTFUNC_16BIT_0: IN1 of LUT4_0 or nRST of DFF9; 31
) DelayO Input (or CounterO nRST Input) or Delay/Counter0 External Clock Source
[197:192] MULTFUNC_16BIT_0: IN2 of LUT4_0 or nSET of DFF9 or KEEP Input of FSMO or 32
) External Clock Input of DelayO (or Counter0)
[203:198] MULTFUNC_16BIT_0: IN3 of LUT4_0 or Data Input of DFF9; 33
) DelayO Input (or CounterO nRST Input) or UP Input of FSMO
[209:204] MULTFUNC_8BIT_1: INO of LUT3_7 or Clock Input of DFF10; 34
) Delay1 Input (or Counter1 nRST Input)
[215:210] MULTFUNC_8BIT_1: IN1 of LUT3_7 or nRST (nSET) of DFF10; 35
) Delay1 Input (or Counter1 nRST Input) or Delay/Counter1 External Clock Source
[221:216] MULTFUNC_8BIT_1: IN2 of LUT3_7 or Data Input of DFF10; 36
) Delay1 Input (or Counter1 nRST Input)
[227:222] MULTFUNC_8BIT_2: INO of LUT3_8 or Clock Input of DFF11; 37
) Delay2 Input (or Counter2 nRST Input)
[233:228] MULTFUNC_8BIT_2: IN1 of LUT3_8 or nRST (nSET) of DFF11; 38
) Delay2 Input (or Counter2 nRST Input) or Delay/Counter2 External Clock Source
[239:234] MULTFUNC_8BIT_2: IN2 of LUT3_8 or Data Input of DFF11; 39
) Delay2 Input (or Counter2 nRST Input)
[245:240] MULTFUNC_8BIT_3: INO of LUT3_9 or Clock Input of DFF12; 40
' Delay3 Input (or Counter3 nRST Input)
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Table 23: Matrix Output Table(Continued)

Register Bit . . . Matrix Output
Address Matrix Output Signal Function Number
[251:246] MULTFUNC_8BIT_3: IN1 of LUT3_9 or nRST (nSET) of DFF12; 41
) Delay3 Input (or Counter3 nRST Input) or Delay/Counter3 External Clock Source

[257:252] MULTFUNC_8BIT_3: IN2 of LUT3_9 or Data Input of DFF12; 42
) Delay3 Input (or Counter3 nRST Input)

[263:258] MULTFUNC_8BIT_4: INO of LUT3_10 or Clock Input of DFF13; 43
) Delay4 Input (or Counter4 nRST Input)

[269:264] MULTFUNC_8BIT_4: IN1 of LUT3_10 or nRST (nSET) of DFF13; 44
) Delay4 Input (or Counter4 nRST Input) or Delay/Counter4 External Clock Source

[275:270] MULTFUNC_8BIT_4: IN2 of LUT3_10 or Data Input of DFF13; 45
) Delay4 Input (or Counter4 nRST Input)

[281:276] MULTFUNC_8BIT_5: INO of LUT3_11 or Clock Input of DFF14; 46
) Delay5 Input (or Counter5 nRST Input)

[287:282] MULTFUNC_8BIT_5: IN1 of LUT3_11 or nRST (nSET) of DFF14; 47
) Delay5 Input (or Counter5 nRST Input) or Delay/Counter5 External Clock Source

[293:288] MULTFUNC_8BIT_5: IN2 of LUT3_11 or Data Input of DFF14; 48
) Delay5 Input (or Counter5 nRST Input)

[299:294] MULTFUNC_8BIT_6: INO of LUT3_12 or Clock Input of DFF15; 49
) Delay6 Input (or Counter6 nRST Input)

[305:300] MULTFUNC_8BIT_6: IN1 of LUT3_12 or nRST (nSET) of DFF15; 50
) Delay6 Input (or Counter6 nRST Input) or Delay/Counter6 External Clock Source

[311:306] MULTFUNC_8BIT_6: IN2 of LUT3_12 or Data Input of DFF15; 51
) Delay6 Input (or Counter6 nRST Input)

[317:312] MULTFUNC_8BIT_7: INO of LUT3_13 or Clock Input of DFF16; 52
) Delay7 Input (or Counter7 nRST Input)

[323:318] MULTFUNC_8BIT_7: IN1 of LUT3_13 or nRST (nSET) of DFF16; 53
) Delay7 Input (or Counter7 nRST Input) or Delay/Counter7 External Clock Source

[329:324] MULTFUNC_8BIT_7: IN2 of LUT3_13 or Data Input of DFF16; 54
) Delay7 Input (or Counter7 nRST Input)

[335:330] Filter/Edge detect input 55

[341:336] Programmable delay/edge detect input 56

[347:342] OSC2 ENABLE from matrix 57

[353:348] OSCO0 ENABLE from matrix 58

[359:354] OSC1 ENABLE matrix 59

[365:360] Temp sensor and Vref PD from matrix 60

[371:366] BG power-down from matrix 61

[377:372] PWR UP of ACMPOH from matrix 62

[383:378] PWR UP of ACMP1H from matrix 63

[389:384] PWR UP of ACMP2L from matrix 64

[395:390] PWR UP of ACMP3L from matrix 65

[401:396] Reserved 66

[407:402] 100 Digital Output 67

[413:408] 101 Digital Output 68

[419:414] 101 Digital Output OE 69

[425:420] 102 Digital Output 70
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Table 23: Matrix Output Table(Continued)

R:%:::zggit Matrix Output Signal Function Mami(m%t:rut
[431:426] 103 Digital Output 71
[437:432] 104 Digital Output 72
[443:438] 104 Digital Output OE 73
[449:444] 105 Digital Output 74
[455:450] 105 Digital Output OE 75
[461:456] 106 Digital Output 76
[467:462] 107 Digital Output 77
[473:468] 108 Digital Output 78
[479:474) 108 Digital Output OE 79
[485:480] 109 Digital Output 80
[491:486] 109 Digital Output OE 81
[497:492] 1010 Digital Output