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SLG46535

GreenPAK

Programmable Mixed-signal Matrix

with Asynchronous State Machine and Dual Supply

Features

Pin Configuration

» Logic & Mixed Signal Circuits

« Highly Versatile Macrocells

+ Read Back Protection (Read Lock)

« 1.8V (¥5%)to 5V (x10%) VDD

* 1.8V (5%)to 5V (x10%) VDD2 (VDD2 < VDD)
» Operating Temperature Range: -40°C to 85°C

GPIO

* RoHS Compliant / Halogen-Free
* 14-pin STQFN: 2 x 2.2 x 0.55 mm, 0.4 mm pitch

Applications

» Personal Computers and Servers

* PC Peripherals
» Consumer Electronics

+ Data Communications Equipment
» Handheld and Portable Electronics

Block Diagram

N GPIO

VDD [ 1 12| GPIO
GPI 2 1 By VDD2
GPIO[ 3 10| GPIO
GPIO 4, 0 GND
GPIO SH Hs GPIO
9 9 44.pin STQFN
Q g (Top View)
O O
» 9

Pin 1
VDD

ACMPO

ACMP1

VVV

ACMP2

Pin 4
GPIO

Pin 14 Pin 13
GPIO GPIO
Additional Logic Combination Function Macrocells
Functions
2-bit 2-bit 2-bit
FTeR of | FLTER 4 orbFF0 | | orbFFi | | or bFF2 Pin 11
with with INV  —— VDD2
Edge Edge
Detect Detect 2-bit 3bit 3-bit
LUT2_3 LUT3_0 LUT3_1
or PGEN or DFF3 or DFF4
LU-T3I 2 3-bit 3-bit
Programmable _ LUT3_3 LUT3_4 Pin 10
Delay I I orDFF5 | [ orDFF6 | [l or DFF7 GPIO
3-bit 3-bit 3-bit
ASM LUT3_5o0r LUT3_6 or LUT3_7 or
o e Vref CNT/DLY2 | | CNT/DLY3 | | CNT/DLY4
3-bit 3-bit 4-bit
LUT3 8or l| fLUT3 90or i ALUT4 Oor
12C Serial m CNT/DLY5 CNT/DLY6 CNT/DLYO
Communication
25M Oscillator . .
4-bit 3-bit
LUT4_10r | fLUT3_100r
8 Byte RAM + Crystal CNT/DLY1 Pipe Delay
OTP Memory Oscillator

Pin 8
GPIO

Silego Technology, Inc.
SLG46535_DS_110

Rev1.10
Revised August 9, 2018



s SILEGO

SLG46535

1.0 Overview

The SLG46535 provides a small, low power component for commonly used mixed-signal functions. The user creates their circuit
design by programming the one time Non-Volatile Memory (NVM) to configure the interconnect logic, the I/O Pins and the
macrocells of the SLG46535. This highly versatile device allows a wide variety of mixed-signal functions to be designed within a
very small, low power single integrated circuit.

The additional power supply (VDD2) on the SLG46535 provides the ability to interface two independent voltage domains within
the same design. Users can configure pins, dedicated to each power supply, as inputs, outputs, or both (controlled dynamically
by internal logic) to both VDD and VDD2 voltage domains. Using the available macrocells designers can implement mixed-signal
functions bridging both domains or simply pass through level-translation in both High to Low and Low to High directions.

The macrocells in the device include the following:

* Three Analog Comparators (ACMP)
* Nineteen Combination Function Macrocells

Three Selectable DFF/Latch or 2-bit LUTs

One Selectable Continuous DFF/Latch or 3-bit LUT

Four Selectable DFF/Latch or 3-bit LUTs

One Selectable Pipe Delay or 3-bit LUT

One Selectable Programmable Function Generator or 2-bit LUT
Five 8-bit delays/counters or 3-bit LUTs

Two 16-bit delays/counters or 4-bit LUTs

Two Deglitch Filters with Edge Detectors

« Asynchronous State Machine

Eight States
Flexible input logic from state transitions

« Serial Communications

» Pipe Delay — 16 stage/3 output (Part of Combination Function Macrocell)

12C Protocol compliant

*  Programmable Delay

« Additional Logic Function

One Inverter

» Two Oscillators (OSC)

Configurable 25 kHz/2 MHz
25 MHz RC Oscillator

» Crystal Oscillator
* Power-On-Reset (POR)
» Eight Byte RAM + OTP User Memory

RAM Memory space that is readable and writable via 1°C
User defined initial values transferred from OTP

SLG46535_DS_110
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2.0 Pin Description

2.1 Functional Pin Description

Pin# | Pin Name |Function
1 VDD Power Supply 1
2 GPI General Purpose Input
3 GPIO General Purpose 1/10
4 GPIO General Purpose I/0 or Analog Comparator 0 (+)
5 GPIO General Purpose 1/0 with OE or Analog Comparator O (-)
6 SCL/GPIO |General Purpose I/0 SCL or GPIOD (NMOS open drain only)
7 SDA/GPIO |General Purpose I/O SDA or GPIOD (NMOS open drain only)
8 GPIO General Purpose 1/0 with OE or Analog Comparator 1 (+)
9 GND Ground
10 GPIO General Purpose I/O or Analog Comparator 1 (-)
11 VDD2 Power Supply 2
12 GPIO General Purpose 1/0 with OE
13 GPIO General Purpose 1/10
14 GPIO General Purpose I/O or External Clock Input

SLG46535_DS_110
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3.0 User Programmability

Non-volatile memory (NVM) is used to configure the SLG46535’s connection matrix routing and macrocells. The NVM is
One-Time-Programmable (OTP). However, Silego’s GreenPAK development tools can be used to configure the connection matrix
and macrocells, without programming the NVM, to allow on-chip emulation. This configuration will remain active on the device as

long as it remains powered and can be re-written as needed to facilitate rapid design changes.

When a design is ready for in-circuit testing, the same GreenPAK development tools can be used to program the NVM and create
samples for small quantity builds. Once the NVM is programmed, the device will retain this configuration for the duration of its

lifetime.

Once the design is finalized, the design file can be forwarded to Silego to integrate into the production process.

Product
Definition

Customer creates their own design in
GreenPAK Designer

o)
N
a

E-mail Product Idea, Definition, Drawing, or
Schematic to GreenPAK@silego.com

&

Emulate design to verify behavior

i

e

Silego Applications Engineers will review design

specifications with customer

&

Program Engineering Samples with
GreenPAK Development Tools

an

<

7Y

Samples and Design & Characterization

Report sent to customer

Customer verifies GreenPAK
in system design

GreenPAK Design
approved
E-mail design file to
GreenPAK@silego.com

Y

7Y
N N N

GreenPAK Design
approved

Customer verifies GreenPAK design

GreenPAK Design
approved in system test

Custom GreenPAK part
enters production

Figure 1. Steps to create a custom Silego GreenPAK device
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4.0 Ordering Information

Part Number Type
SLG46535V 14-pin STQFN
SLG46535VTR 14-pin STQFN - Tape and Reel (3k units)

SLG46535_DS_110 Page 4 of 183
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5.0 Electrical Specifications

5.1 Absolute Maximum Conditions

Parameter Min. Max. Unit
Supply voltage on VDD relative to GND -0.5 7 \%
Supply voltage on VDD2 relative to GND -0.5 VDD + 0.5 \%
DC Input voltage ans 2345678 GND-0.5 VDD + 05 v
Pins 10, 12, 13, 14 VDD2 + 0.5
Push-Pull 1x -- 11
Maximum Average or Push-Pull 2x - 16
DC Current OD 1x -- 11 mA
(Through pin) oD 2x _ 1
OD 4x -- 43
Current at Input Pin -1.0 1.0 mA
Storage Temperature Range -65 150 °C
Junction Temperature -- 150 °C
ESD Protection (Human Body Model) 2000 - \%
ESD Protection (Charged Device Model) 500 -- Vv
Moisture Sensitivity Level 1

SLG46535_DS_110 Page 5 of 183
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5.2 Electrical Characteristics (1.8 V £5% Vpp)

Symbol | Parameter Condition/Note Min Typ. Max. Unit
Vpp Supply Voltage Pin 1 vVDD2 < VDD 1.71 1.8 1.89 \Y,
lq Quiescent Current Static Inputs and Outputs -- 0.46 -- HA
Ta Operating Temperature -40 25 85 °C
Vpp Programming Voltage 7.25 7.50 7.75 \%
Positive Input 0 - Vbbp \
Vacup | ACMP Input Voltage Range -
Negative Input 0 - 1.2 \%
Logic Input 1.06 - Vbb \
HIGH-Level Input Voltage - : pp—
Vi PIN2,3.4.56,7,8 Logic Input with Schmitt Trigger 1.28 - Vbbb \Y
Low-Level Logic Input 0.94 - Vbb \
Logic Input 0 -- 0.76 \%
LOW-Level Input Voltage - : P
Vi PIN2, 3, 4,5.6.7.8 Logic Input with Schmitt Trigger 0 -- 0.49 \Y
Low-Level Logic Input 0 -- 0.52 Vv
Schmitt Trigger Hysteresis
Vhys Voltage Logic Input with Schmitt Trigger 0.10 0.41 0.66 \%
PIN2,3,4,5,6,7,8
Input leakage
ke (Absolute Value) -- 1 1000 nA
PIN2,3,4,5,6,7,8
Push-Pull, oy = 100 pA, 1X Drive 1.69 1.79 - \Y
Y HIGH-Level Output Voltage PMOS OD, Igy = 100 pA, 1X Drive 1.69 1.79 -- \Y
OH  |PIN2,3,4,56,78 Push-Pull, Ioy = 100 pA, 2X Drive 170 | 1.79 - Vv
PMOS OD, Igy = 100 pA, 2X Drive 1.70 1.79 -- \Y
Push-Pull, 1o, =100 pA, 1X Drive - 0.01 0.03 \Y
Push-Pull, 1o = 100 pA, 2X Drive -- 0.01 0.01 \Y
Vv LOW-Level Output Voltage Open Drain, Ig_= 100 pA, 1X Drive -- 0.01 0.02 \%
oL PIN2, 3,4,5,6,7,8 . .
A Open Drain, Ig_ = 100 pA, 2X Drive - 0.01 0.02 \Y
Open Drain NMOS 4X,
o, = 100 PA - 0.001 0.002 \Y
Push-Pull, Voy = Vpp - 0.2, 1X Drive 1.07 1.70 -- mA
HIGH-Level Output Pulse PMOS OD, Vg = Vpp - 0.2, 1X Drive 1.07 1.70 - mA
loH Current (see Note 1) -
PIN2,3,4,5,6,7,8 Push-Pull, Voy = Vpp - 0.2, 2X Drive 2.22 3.41 -- mA
PMOS OD, Vou = Vpp - 0.2, 2X Drive 2.22 341 -- mA
Push-Pull, Vo = 0.15V, 1X Drive 0.92 1.69 -- mA
Push-Pull, Vo = 0.15V, 2X Drive 1.83 3.38 -- mA
LOW-Level Output Pulse - _ -
loL Current (see Note 1) Open Drain, Vg =0.15V, 1X Drive 1.38 2.53 - mA
PIN2,3,4,5,6,7,8 Open Drain, Vg =0.15V, 2X Drive 2.75 5.07 -- mA
Open Drain NMOS 4X,
VoL =0.15V 7.21 9.00 -- mA
Maximum Average or DC T,=85°C -- - 45 mA
lvbD Current Through VDD Pin .
(Per chip side, see Note 2) T,=110°C - - 22 mA

SLG46535_DS_110
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Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Maximum Average or DC T,=85°C -- - 86 mA
IGND Current Through GND Pin .
(Per chip side, see Note 2) Ty=10°C - - 41 mA
Maximal Voltage Applied to
Vo any PIN in High-Impedance -- -- Vpp \Y,
State
Tsu Startup Time from VDD rising past PONtyR 0.63 1.36 1.87 ms
PONtyr | Power On Threshold Vpp Level Required to Start Up the Chip |  1.41 1.54 1.66 \
POFFrg | Power Off Threshold \éﬁ'ﬁp'-e"e' Required to Switch Off the 100 | 115 | 1.31 v
1 M Pull Up 859.8 | 1097.1 | 1358.9 kQ
Rpup Pull Up Resistance 100 k Pull Up 86.47 | 110.13 | 136.18 kQ
10 k Pull Up 10.82 12.86 15.36 kQ
1 M Pull Down 873.9 | 1097.0 | 1359.0 kQ
Rppwn | Pull Down Resistance 100 k Pull Down 88.89 | 110.53 | 136.55 kQ
10 k Pull Down 9.65 12.75 15.76 kQ
Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Note 2: The GreenPAK’s power rails are divided in two sides. Pins 2, 3, 4, 5, 6, 7 and 8 are connected to one side, pins 10, 12,
13 and 14 to another.
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5.3 Electrical Characteristics (3.3 V £10% Vpp)

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Vpp Supply Voltage Pin 1 VDD2 < VDD 3.0 3.3 3.6 \Y,
lq Quiescent Current Static Inputs and Outputs -- 0.81 -- HA
Ta Operating Temperature -40 25 85 °C
Vpp Programming Voltage 7.25 7.50 7.75 \%
Positive Input 0 - Vbbp \
Vacup | ACMP Input Voltage Range -
Negative Input 0 - 1.2 \%
Logic Input 1.81 - Vpp \Y
HIGH-Level Input Voltage - : pp—
Vi PIN2,3.4.56,7,8 Logic Input with Schmitt Trigger 2.14 - Vbbb \Y
Low-Level Logic Input 1.06 - Vbb \
Logic Input 0 - 1.31 \%
LOW-Level Input Voltage - : P
Vi PIN2, 3, 4,5.6.7.8 Logic Input with Schmitt Trigger 0 -- 0.97 \Y
Low-Level Logic Input 0 -- 0.67 Vv
Schmitt Trigger Hysteresis
Vhys Voltage Logic Input with Schmitt Trigger 0.29 0.62 0.94 \%
PIN2,3,4,5,6,7,8
Input leakage
lLek (Absolute Value) -- 1 1000 nA
PIN2,3,4,5,6,7,8
Push-Pull, oy =3 mA, 1X Drive 2.74 3.12 - \Y
Y HIGH-Level Output Voltage PMOS OD, Igy = 3 mA, 1X Drive 2.74 3.12 -- \Y
OH  |PIN2,3,4,56,78 Push-Pull, Iy = 3 mA, 2X Drive 287 | 3.21 - Vv
PMOS OD, Igy = 3 mA, 2X Drive 2.87 3.21 -- \Y
Push-Pull, o, =3 mA, 1X Drive - 0.13 0.23 \Y
Push-Pull, I =3 mA, 2X Drive -- 0.06 0.11 \Y
Vv LOW-Level Output Voltage Open Drain, Ig. = 3 mA, 1X Drive -- 0.08 0.15 \%
oL PIN2, 3,4,5,6,7,8 . .
A Open Drain, Ig. = 3 mA, 2X Drive - 0.04 0.08 \Y
lOpe_nBDrain NMOS 4X, _ 0.02 0.04 Vv
oL= mA
Push-Pull, Voy = 2.4 V, 1X Drive 6.05 12.08 -- mA
HIGH-Level Output Pulse PMOS OD, Vg = 2.4 V, 1X Drive 6.05 12.08 - mA
loH Current (see Note 1) -
PIN2,3,4,5,6,7,8 Push-Pull, Voy = 2.4 V, 2X Drive 11.54 24.16 -- mA
PMOS OD, Voy =2.4V, 2X Drive 11.52 2416 -- mA
Push-Pull, Vo = 0.4V, 1X Drive 4.88 8.24 -- mA
Push-Pull, Vo = 0.4 V, 2X Drive 9.75 16.49 -- mA
LOW-Level Output Pulse - _ -
loL Current (see Note 1) Open Drain, Vo = 0.4 V, 1X Drive 7.31 12.37 - mA
PIN2,3,4,5,6,7,8 Open Drain, Vg = 0.4V, 2X Drive 14.54 2474 -- mA
Open Drain NMOS 4X,
VoL =04V 31.32 41.06 -- mA
Maximum Average or DC T,=85°C -- - 45 mA
lvbD Current Through VDD Pin .
(Per chip side, see Note 2) T,=110°C - - 22 mA
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Symbol | Parameter Condition/Note Min Typ. Max. Unit
Maximum Average or DC T,=85°C -- - 86 mA
IGND Current Through GND Pin .
(Per chip side, see Note 2) Ty=10°C - - 41 mA
Maximal Voltage Applied to
Vo any PIN in High-Impedance -- -- Vpp \Y,
State
Tsu Startup Time from VDD rising past PONtyR 0.61 1.24 1.65 ms
PONtyr | Power On Threshold Vpp Level Required to Start Up the Chip |  1.41 1.54 1.66 \
POFFrg | Power Off Threshold \éﬁ'ﬁp'-e"e' Required to Switch Off the 100 | 115 | 1.31 v
1 M Pull Up 873.2 | 1094.7 | 1364.3 kQ
Rpup Pull Up Resistance 100 k Pull Up 85.17 | 109.30 | 135.52 kQ
10 k Pull Up 9.61 11.86 14.73 kQ
1 M Pull Down 862.5 | 1096.3 | 1357.4 kQ
Rppwn | Pull Down Resistance 100 k Pull Down 87.95 | 109.76 | 136.06 kQ
10 k Pull Down 8.66 11.81 15.05 kQ
Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Note 2: The GreenPAK’s power rails are divided in two sides. Pins 2, 3, 4, 5, 6, 7 and 8 are connected to one side, pins 10, 12,
13 and 14 to another.
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5.4 Electrical Characteristics (5 V £10% Vpp)

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Vpp Supply Voltage Pin 1 VDD2 < VDD 4.5 5.0 5.5 \Y,
la Quiescent Current Static Inputs and Outputs - 1.26 - HA
Ta Operating Temperature -40 25 85 °C
Vpp Programming Voltage 7.25 7.50 7.75 Vv
Positive Input 0 -- Vbp \
Vacmp ACMP Input Voltage Range -
Negative Input 0 -- 1.2 \%
Logic Input 2.68 -- Vbp \
V4 HIGH-Level Input Voltage Logic Input with Schmitt Trigger 3.34 -- Vb \%
Low-Level Logic Input 1.15 -- Vop \
Logic Input 0 - 1.96 \%
Vi LOW-Level Input Voltage Logic Input with Schmitt Trigger 0 -- 1.41 \Y
Low-Level Logic Input 0 - 0.77 Vv
Schmitt Trigger Hysteresis
Vhys Voltage Logic Input with Schmitt Trigger 0.44 0.90 1.38 \%
PIN2 3,4,5,6,7,8
Input leakage
lLek (Absolute Value) - 1 1000 nA
PIN2,3,4,5,6,7,8
Push-Pull, o =5 mA, 1X Drive 415 4.76 -- \Y
v HIGH-Level Output Voltage PMOS OD, Igy =5 mA, 1X Drive 4.16 4.76 - \Y
OH  |PIN2,34,56,78 Push-Pull, Iy = 5 mA, 2X Drive 432 | 4.89 ~ Vv
PMOS OD, Igy =5 mA, 2X Drive 4.33 4.89 - \Y
Push-Pull, o, =5 mA, 1X Drive -- 0.19 0.24 \Y
Push-Pull, I =5 mA, 2X Drive - 0.09 0.12 \Y
Vv LOW-Level Output Voltage Open Drain, Ig. =5 mA, 1X Drive - 0.12 0.16 \%
oL PIN2, 3,4,5,6,7,8 . .
e Open Drain, Ig. =5 mA, 2X Drive - 0.07 0.08 \Y
IOpe_n5Drain NMOS 4X, _ 0.03 0.05 Vv
oL~ mA
Push-Pull, Vo = 2.4 V, 1X Drive 22.08 34.04 - mA
HIGH-Level Output Pulse PMOS OD, Vg = 2.4 V, 1X Drive 22.08 | 34.04 - mA
loH Current (see Note 1) -
PIN2, 3,4,5,6,7,8 Push-Pull, Vo = 2.4 V, 2X Drive 41.76 68.08 -- mA
PMOS OD, Vpoy = 2.4V, 2X Drive 41.69 68.08 - mA
Push-Pull, Vo = 0.4V, 1X Drive 7.22 11.58 - mA
Push-Pull, Vo = 0.4V, 2X Drive 13.83 23.16 - mA
LOW-Level Output Pulse - _ -
loL Current (see Note 1) Open Drain, Vo = 0.4 V, 1X Drive 10.82 17.38 - mA
PIN2 3,4,5,6,7,8 Open Drain, Vg = 0.4V, 2X Drive 17.34 34.76 - mA
Open Drain NMOS 4X,
VoL = 0.4V 41.06 55.18 - mA
Maximum Average or DC T,=85°C - -- 45 mA
lvbp Current Through VDD Pin .
(Per chip side, see Note 2) T,=10°C - - 22 mA
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Symbol | Parameter Condition/Note Min Typ. Max. Unit
Maximum Average or DC T,=85°C - -- 86 mA
loND Current Through GND Pin .
(Per chip side, see Note 2) T,=10°C - - 41 mA
Maximal Voltage Applied to
Vo any PIN in High-Impedance -- -- Vpp \Y,
State
Tsu Startup Time from VDD rising past PONtyr 0.60 1.23 1.61 ms
PONtyr | Power On Threshold Vpp Level Required to Start Up the Chip | 1.41 1.54 1.66 \
POFFryg | Power Off Threshold \éﬁﬁo'-e"e' Required to Switch Off the 100 | 115 | 1.31 v
1 M Pull Up 864.6 | 1093.4 | 1348.1 kQ
Rpup Pull Up Resistance 100 k Pull Up 84.32 | 108.97 | 135.24 kQ
10 k Pull Up 8.74 11.37 14.52 kQ
1 M Pull Down 873.3 | 1096.1 | 1370.5 kQ
RppwN Pull Down Resistance 100 k Pull Down 87.57 | 109.48 | 135.89 kQ
10 k Pull Down 7.95 11.33 14.78 kQ

Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Note 2: The GreenPAK'’s power rails are divided in two sides. Pins 2, 3, 4, 5, 6, 7 and 8 are connected to one side, pins 10, 12,

13 and 14 to another.
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5.5 Electrical Characteristics (1.8 V £5% Vpp>)

VOL =0.15 V, VDD2 =18V

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Vpp2 Supply Voltage Pin 9 VDD2 < VDD 1.71 - Vb \
Logic Input, VDD2 =18V 1.06 - VDD2 Vv
HIGH-Level Input Voltage Logic Input with Schmitt Trigger, _
Viiz | pIN 10, 12, 13, 14 Vppy = 1.8 V 1.28 Vopz |V
Low-Level Logic Input, Vpp, = 1.8 V 0.94 - Vbp2 \
Logic Input, Vpp, = 1.8 V 0 - 0.76 \Y
v LOW-Level Input Voltage Logic Input with Schmitt Trigger, 0 _ 0.49 v
L2 PIN 10, 12, 13, 14 Vpp2 =18V ’
Low-Level Logic Input, Vppo, = 1.8V 0 -- 0.52 \Y
Schmitt Trigger Hysteresis . . P
Viys | Voltage Logic Input with Schmitt Trigger, 010 | 041 | 066 | V
PIN 10, 12, 13, 14 bbz = -
Input leakage
ke (Absolute Value) -- 1 1000 nA
PIN 10, 12, 13, 14
Push-Pull 1X, Open Drain PMOS 1X,
lon = 100 BA, Vppp = 1.8V 168 | 179 | - v
Vv HIGH-Level Output Voltage Push-Pull 2X, Open Drain PMOS 2X, 170 179 _ Vv
OH2 PIN 10, 12, 13, 14 lon = 100 A, Vppy = 1.8V ' :
Push-Pull 4X, Open Drain PMOS 4X,
loy = 100 PA. Vppp = 1.8 V 170 ) 179 - v
Push-Pull 1X,
loL= 100 A, Vppp = 1.8 V - 0.010 | 0.015 \Y
Push-Pull 2X,
loL = 100 PA, Vppy = 1.8 V - 0.007 | 0.010 \
LOW-Level Output Voltage Push-Pull 4X,
VoL | pIN 10, 12, 13, 14 loL = 100 pA, Vppg = 1.8V - | 0004 100151V
Open Drain NMOS 1X,
lo, = 100 HA, Vppp = 1.8V -- 0.007 | 0.010 \Y
Open Drain NMOS 2X,
o, = 100 pA, Vppy = 1.8V -- 0.003 | 0.010 \Y
Push-Pull 1X,0Open Drain PMOS 1X,
HIGH-Level Output Pulse Vou = Vpp - 0_2? Vppy = 1.8V 1.03 1.70 - mA
lou2 Current (see Note 1) -
PIN 10, 12, 13, 14 Push-Pull 2X, Open Drain PMOS 2X, 203 3.41 _ mA
VOH = VDD - 02, VDD2 =18V ’ ’
Push-Pull 1X,
VoL =015V, Vppp = 1.8 V 092 | 166 - mA
Push-Pull 2X,
VoL =0.15V, Vppy = 1.8V 183 | 330 | - mA
LOW-Level Output Pulse
loL2 Current (see Note 1) \Ii;ushz-%u!]lé\);, Voo =18V 4.81 6.50 - mA
PIN 10, 12, 13, 14 oL~ % » Vpp2 = |-
Open Drain NMOS 1X,
VoL =015V, Vppy = 1.8 V 138 | 253 - mA
Open Drain NMOS 2X, 275 5.07 _ mA
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Symbol | Parameter Condition/Note Min Typ. Max. Unit
Maximum Average or DC T,=85°C -- - 45 mA

lvbD Current Through VDD Pin .
(Per chip side, see Note 2) Ty=10°C - - 22 mA
Maximum Average or DC T,=85°C -- -- 86 mA

IGND Current Through GND Pin .
(Per chip side, see Note 2) T,=110°C - - 41 mA

Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.

Note 2: The GreenPAK’s power rails are divided in two sides. Pins 2, 3, 4, 5, 6, 7 and 8 are connected to one side, pins 10, 12,
13 and 14 to another.
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5.6 Electrical Characteristics (3.3 V £10% Vpp>)

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Vpp2 Supply Voltage Pin 9 VDD2 < VDD 1.71 - Vb \
Logic Input, VDD2 =18V 1.06 - VDD2 Vv
HIGH-Level Input Voltage Logic Input with Schmitt Trigger, _
Viiz | pIN 10, 12, 13, 14 Vppy = 1.8 V 1.28 Vopz |V
Low-Level Logic Input, Vpp, = 1.8 V 0.94 - Vbp2 \
Logic Input, Vpp, = 1.8 V 0 - 0.76 \Y
v LOW-Level Input Voltage Logic Input with Schmitt Trigger, 0 _ 0.49 v
L2 PIN 10, 12, 13, 14 Vpp2 =18V ’
Low-Level Logic Input, Vppo, = 1.8V 0 -- 0.52 \Y
Schmitt Trigger Hysteresis . . P
Viys | Voltage Logic Input with Schmitt Trigger, 0290 | 062 | 094 | Vv
PIN 10, 12, 13, 14 bpz ~ '
Input leakage
lLek (Absolute Value) -- 1 1000 nA
PIN 10, 12, 13, 14
Push-Pull, oy = 100 pA, 1X Drive,
Vppp = 1.8V 1.69 1.79 -- \Y
PMOS OD, Igy =100 pA, 1X Drive, 169 179 _ Vv
v HIGH-Level Output Voltage | Vbp2 = 1.8V ' '
OH2 | PIN 10,12, 13, 14 Push-Pull, Iy = 100 pA, 2X Drive,
Verr = 1.8V 1.70 1.79 -- \Y
pp2 = -
PMOS OD, Igy = 100 pA, 2X Drive,
Vppz = 1.8 V 1.70 1.79 -- \Y
Push-Pull 1X Drive,
loL= 100 A, Vppy = 1.8V - 001 | 003 | 'V
Push-Pull 2X Drive
’ -- 0.01 0.01 \Y
Vv LOW-Level Output Voltage lo. =100 PA, Vppp = 1.8V
oL2 PIN 10, 12, 13, 14 Open Drain NMOS 1X Drive, _ 0.01 0.02 Vv
IOL =100 HA, VDD2 =18V ' '
Open Drain NMOS 2X Drive,
lo, = 100 PA, Vppy = 1.8 V - 0.01 | 002 |V
Push-Pull, Voy = Vpp - 0.2, 1X Drive, _
Vppy = 1.8V 1.07 1.70 mA
PMOS OD, Vgn = Vpp - 0.2, 1X Drive,
HIGH-Level Output Pulse Vppy = 1.8V on~ 7bo 1.07 1.70 - mA
lon2 Current (see Note 1) -
PIN 10, 12, 13, 14 Push-Pull, Vo = Vpp - 0.2, 2X Drive, 292 3.41 _ mA
VDD2 =18V ’ ’
PMOS OD, Vou = Vpp - 0.2, 2X Drive, 299 3.41 _ mA

VDDZ =18V
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VDD2 =33V

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Push-Pull, Vo = 0.15V, 1X Drive,
Vppy = 1.8V 0.92 1.69 -- mA
Push-Pull, Vo = 0.15 'V, 2X Drive,
Vppp = 1.8V 1.83 3.38 -- mA
LOW-Level Output Pulse - _ -
lo.z | Current (see Note 1) open Drain, VoL =015V, 1X Drive, 138 | 253 - mA
PIN 10, 12, 13, 14 bpz — -
Open Drain, Vg = 0.15V, 2X Drive,
Vppg = 1.8V 2.75 5.07 -- mA
Open Drain, Vg = 0.15V, 4X Drive,
Vppg = 1.8V 5.50 10.14 -- mA
Logic Input, Vppy = 3.3 V 1.81 -- Vbp \Y
v HIGH-Level Input Voltage Logic Input with Schmitt Trigger, 214 _ v v
IH2 PIN 10, 12, 13, 14 Vpp2 =3.3V ) DD
Low-Level Logic Input, Vpp, = 3.3 V 1.06 -- Vpp \Y,
Logic Input, Vppp, =3.3 V 0 - 1.31 \
Vv LOW-Level Input Voltage Logic Input with Schmitt Trigger, 0 _ 0.97 Vv
IL2 PIN 10, 12, 13, 14 Vpp2 =3.3V )
Low-Level Logic Input, Vpp, = 3.3 V 0 -- 0.67 \Y
Push-Pull, o = 3 mA, 1X Drive,
Vppp = 3.3V 2.70 3.12 -- \Y
PMOS OD, Igy =3 mA, 1X Drive, 270 312 _ v
vV HIGH-Level Output Voltage | Vpbp2=3.3V ' '
Ofz | PIN 10, 12,13, 14 Push-Pull, Iop = 3 mA, 2X Drive, 085 | 321 ~ v
VDDZ =33V ' !
PMOS OD, Igy =3 mA, 2X Drive,
Vppz = 3.3 V 2.86 3.21 -- \Y
Push-Pull, o = 3 mA, 1X Drive,
Vpp = 3.3V -- 0.13 0.23 \Y
Push-Pull, I, =3 mA, 2X Drive, _ 0.06 0.11 v
Vv LOW-Level Output Voltage | Vbp2 =3-3V
oL2 PIN 10, 12, 13, 14 Open Drain, Ig_ = 3 mA, 1X Drive, _ 0.08 015 v
VDD2 =33V ’ ’
Open Drain, Ig_ = 3 mA, 2X Drive, _
Vpp = 3.3 V 0.04 0.08 \Y
Push-Pull, Voy = 2.4 V, 1X Drive,
Vpps = 3.3V 6.05 12.08 -- mA
PMOS OD, Voy =2.4V, 1X Drive, 6.05 12.08 _ mA
otz HIGH-Level Output Current | Vbp2 =3.3V ' '
PIN 10, 12, 13, 14 - = i
\Ijush E)%llé\\//o"' 2.4V, 2X Drive, 1154 2416 _ mA
DD2 = 9-
PMOS OD, Vo = 2.4V, 2X Drive, 11.52 24.16 _ mA
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Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Push-Pull, Vo = 0.4 V, 1X Drive,
Vpp = 3.3V 4.88 8.24 -- mA
Push-_PuII, VoL = 0.4V, 2X Drive, 9.75 16.49 _ mA
oLz LOW-Level Output Current | Vbp2 =3.3V
PIN 10, 12, 13, 14 i = i
Spen E)raln, VoL = 0.4V, 1X Drive, 7.31 12.37 _ mA
Open Drain, Vg = 0.4V, 2X Drive,
Vppp = 3.3V 14.54 2474 - mA
Maximum Average or DC T,=85°C -- - 45 mA
lvoD Current Through VDD Pin .
(Per chip side, see Note 2) T,=110°C - - 22 mA
Maximum Average or DC T,=85°C -- - 86 mA
IGND Current Through GND Pin .
(Per chip side, see Note 2) T,=110°C - - 41 mA

Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Note 2: The GreenPAK’s power rails are divided in two sides. Pins 2, 3, 4, 5, 6, 7 and 8 are connected to one side, pins 10, 12,
13 and 14 to another.
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5.7 Electrical Characteristics (5 V £10% Vpp>)

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Vbp2 Supply Voltage VDD2 < VDD 1.71 -- Vbp \
Logic Input, VDD2 =18V 1.06 - VDD2 Vv
HIGH-Level Input Voltage Logic Input with Schmitt Trigger, _
Viiz | pIN 10, 12, 13, 14 Vppg = 1.8 V 1.28 Vooz |V
Low-Level Logic Input, Vpp, = 1.8 V 0.94 -- Vbp2 \
Logic Input, Vppo = 1.8 V 0 - 0.76 \Y
v LOW-Level Input Voltage Logic Input with Schmitt Trigger, 0 _ 0.49 v
L2 PIN 10, 12, 13, 14 Vpp2 =18V ’
Low-Level Logic Input, Vppo, = 1.8V 0 -- 0.52 \Y
Schmitt Trigger Hysteresis . . I
Viys | Voltage '\'/Og'c '_“?‘g{’/‘”th Schmitt Trigger, 029 | 062 | 094 v
PIN 10, 12, 13, 14 bbz = -
Input leakage
lLek (Absolute Value) - 1 1000 nA
PIN 10, 12, 13, 14
Push-Pull, Ioy = 100 pA, 1X Drive, _
Vppp = 1.8V 1.69 1.79 \Y
PMOS_(1)D, lon = 100 pA, 1X Drive, 169 179 _ Vv
v HIGH-Level Output Voltage | Vbp2 = 1.8V
OH2 | PIN 10, 12,13, 14 Push-Pull, Iy = 100 pA, 2X Drive,
Ver = 1.8V 1.70 1.79 - \Y
pp2 = !
PMOS OD, Igy = 100 pA, 2X Drive,
Vppz = 1.8 V 1.70 1.79 - \Y
Push-Pull 1X Drive,
loL= 100 A, Vppz = 1.8V - | 001 003 )V
Push-Pull 2X Drive
’ - 0.01 0.01 \Y
Vv LOW-Level Output Voltage lo. =100 PA, Vppy = 1.8V
oL2 PIN 10, 12, 13, 14 Open Drain NMOS 1X Drive, _ 0.01 0.02 Vv
|o|_= 100 IJA, VDD2= 1.8V ' '
Open Drain NMOS 2X Drive,
oL = 100 PA, Vppp = 1.8 V - 0.0 | 002 |V
Push-Pull, Voy = Vpp - 0.2, 1X Drive, _
Vppz = 1.8V 1.07 1.70 mA
PMOS OD, Vg = Vpp - 0.2, 1X Drive,
HIGH-Level Output Pulse Vppy = 1.8V on~ Thb 1.07 1.70 - mA
lon2 Current (see Note 1) — -
PIN 10, 12, 13, 14 Push-Pull, Vo = Vpp - 0.2, 2X Drive, 299 3.41 _ mA
VDD2 =18V ’ ’
PMOS OD, Vg = Vpp - 0.2, 2X Drive, 299 3.41 _ mA

VDDZ =18V
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Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Push-Pull, Vo = 0.15V, 1X Drive,
Vppz = 1.8V 0.92 1.69 - mA
Push-Pull, Vo = 0.15V, 2X Drive,
Vppp = 1.8V 1.83 3.38 - mA
LOW-Level Output Pulse - _ -
lo,z | Current (see Note 1) ypen Praln. Voi =015V, 1X Drive, 138 | 253 - mA
PIN 10, 12, 13, 14 bbz — -
Open Drain, Vg = 0.15V, 2X Drive,
Vppg = 1.8V 275 5.07 -- mA
Open Drain, Vg = 0.15V, 4X Drive,
Vppg = 1.8V 5.50 10.14 -- mA
Logic Input, Vppy = 3.3V 1.81 -- Vpp \Y
v HIGH-Level Input Voltage Logic Input with Schmitt Trigger, 214 _ v v
IH2 PIN 10, 12, 13, 14 Vpp2 =3.3V ) DD
Low-Level Logic Input, Vppo = 3.3V 1.06 -- Vb \Y
Logic Input, Vpp, = 3.3V 0 -- 1.31 \
Vv LOW-Level Input Voltage Logic Input with Schmitt Trigger, 0 _ 0.97 Vv
IL2 PIN 10, 12, 13, 14 Vpp2 =3.3V ’
Low-Level Logic Input, Vppy, = 3.3 V 0 -- 0.67 \Y
Push-Pull, o = 3 mA, 1X Drive,
Vppp = 3.3V 2.70 3.12 - \Y
PMOS OD, Igy =3 mA, 1X Drive, 270 3.12 _ v
vV HIGH-Level Output Voltage | Vpbp2 =3-3V ' '
onz 1 PIN 10,12, 13, 14 Push-Pull, Iop = 3 mA, 2X Drive, 085 | 321 ~ v
VDDZ =33V ' '
PMOS OD, Igy =3 mA, 2X Drive,
Vppz = 3.3 V 2.86 3.21 -- \Y
Push-Pull, o = 3 mA, 1X Drive,
Vppp = 3.3V -- 0.13 0.23 \Y
Push-Pull, I, = 3 mA, 2X Drive,
- 0.06 0.11 Y,
v LOW-Level Output Voltage | Vbp2=3.3V
oL2 PIN 10, 12, 13, 14 Open Drain, Ig_ =3 mA, 1X Drive, _ 0.08 0.15 v
VDD2 =33V ’ ’
Open Drain, Ig. =3 mA, 2X Drive, _
Vppg = 3.3 V 0.04 0.08 \Y
Push-Pull, Voy = 2.4 V, 1X Drive,
Vpps = 3.3V 6.05 12.08 -- mA
PMOS OD, Vpy = 2.4 V, 1X Drive,
HIGH-Level Output Pulse Vppz = 3.3V ont 6.05 12.08 - mA
loH2 Current (see Note 1) -
PIN 10, 12, 13, 14 Push-Pull, Vo = 2.4 V, 2X Drive, 11.54 24 16 _ mA
VDD2 =33V ’ ’
PMOS OD, Vg = 2.4V, 2X Drive, 11.52 24.16 _ mA

VDD2 =33V
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VDDZ =50V

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
\ijgzr;-zPléllé\\//OL =0.4V, 1X Drive, 488 8.4 _ mA
Push-Pull, Vo, = 0.4V, 2X Drive,
LOW-Level Output Pulse Vpp = 3.3 VOL 9.75 16.49 - mA
loL2 Current (see Note 1) - -
PIN 10, 12, 13, 14 Spen E)gagn{/VOL = 0.4V, 1X Drive, 7.31 12.37 _ mA
DD2 ~ -
Open Drain, Vg = 0.4V, 2X Drive,
14.54 24.74 - mA
VDDZ =33V
Logic Input, Vppo =5.0 V 2.68 -- Vb \Y
v HIGH-Level Input Voltage Logic Input with Schmitt Trigger, 3.34 _ v v
IH2 PIN 10, 12, 13, 14 Vpp2=5.0V ) DD
Low-Level Logic Input, Vppo, =5.0V 1.15 -- Vpp \Y
Logic Input, Vppy =5.0 V 0 -- 1.96 \Y
v LOW-Level Input Voltage Logic Input with Schmitt Trigger, 0 _ 1.41 v
L2 PIN 10, 12, 13, 14 Vpp2 =50V ’
Low-Level Logic Input, Vppy, =5.0 V 0 -- 0.77 \Y
\Ijgz:-sléllbl\o/H =5 mA, 1X Drive, 415 476 _ v
PMOS OD, gy =5 mA, 1X Drive, 4.16 4.76 _ Vv
v HIGH-Level Output Voltage | Vb2 =5.0V ' '
oz 1 PIN 10, 12, 13, 14 Push-Pull, loy = 5 mA, 2X Drive, 432 | 489 ~ v
VDDZ =50V ’ ’
PMOS OD, Igy =5 mA, 2X Drive,
4.33 4.89 - \Y
VDDZ =50V
Push-Pull, Io =5 mA, 1X Drive,
- 0.19 0.24 \Y
VDDZ =50V
Push-_PuII(,)IOL =5 mA, 2X Drive, _ 0.09 0.12 v
vV LOW-Level Output Voltage | Vbp2=5.0V
oL2 PIN 10, 12, 13, 14 Open Drain, Ig_. =5 mA, 1X Drive, 012 0.16 v
Vpp2 =5.0V - ) )
DD2
Open Drain, Ig_ =5 mA, 2X Drive, _
Vppg = 5.0V 0.07 0.08 \Y
Push-Pull, Vo = 2.4 V, 1X Drive,
22.08 34.04 - mA
VDDZ =50V
PMOS OD, Vgy = 2.4V, 1X Drive,
HIGH-Level Output Pulse Vpp2 = 5.0V o 22.08 | 34.04 - mA
loH2 Current (see Note 1) — -
PIN 10, 12, 13, 14 \F;USh-—PLé"(,)Y/OH =24V, 2X Drive, 41.76 68.08 - mA
DD2 = -
\IjMOS_%%, Von = 2.4V, 2X Drive, 4169 68.08 _ mA
DD2 = -
Push-Pull, Vo = 0.4V, 1X Drive,
7.22 11.58 - mA
VDD2 =50V
Push-Pull, Vo, = 0.4V, 2X Drive,
LOW-Level Output Pulse Vppz = 5.0 VOL 13.83 | 23.16 - mA
loL2 Current (see Note 1) - -
PIN 10, 12, 13, 14 Spen Pga(l)n{/VOL =0.4V, 1X Drive, 10.82 17.38 - mA
DD2 ~ -
Open Drain, Vg = 0.4V, 2X Drive, 17.34 3476 _ mA
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Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Maximum Average or DC T,=85°C - -- 45 mA

lvbp Current Through VDD Pin .
(Per chip side, see Note 2) T,=10°C - - 22 mA
Maximum Average or DC T,=85°C -- -- 86 mA

loND Current Through GND Pin .
(Per chip side, see Note 2) T,=110°C - - 41 mA

Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Note 2: The GreenPAK'’s power rails are divided in two sides. Pins 2, 3, 4, 5, 6, 7 and 8 are connected to one side, pins 10, 12,
13 and 14 to another.

5.8 IC Specifications

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
FscL Clock Frequency, SCL Vpp =(1.71...5.5) V -- - 400 kHz
tLow Clock Pulse Width Low Vpp = (1.71..5.5) V 1300 ns
tHiGH Clock Pulse Width High Vpp =(1.71..5.5) V 600 -- - ns

' ' . Vpp=18V5% - - 95
f l(g%JIE,FIS”S;\?pIke Suppression Vop = 3.3V £ 10% 95 s
Vpp=5.0V+£10 % 111
tan Clock Low to Data Out Valid | Vpp =(1.71...5.5) V -- - 900 ns
tauF Srl:j g::ret Time between Stop Vop = (1.71..5.5) V 1300 i . o
thp_sta | Start Hold Time Vpp = (1.71..5.5) V 600 -- - ns
tsy sta | Start Set-up Time Vpp = (1.71...5.5) V 600 - - ns
thp_par | Data Hold Time Vpp = (1.71..5.5) V 0 - - ns
tsy par | Data Set-up Time Vpp = (1.71...5.5) V 100 - - ns
tr Inputs Rise Time Vpp = (1.71..5.5) V - - 300 ns
te Inputs Fall Time Vpp =(1.71..5.5) V -- - 300 ns
tsu sto | Stop Set-up Time Vpp = (1.71..5.5) V 600 -- - ns
toH Data Out Hold Time Vpp =(1.71..5.5) V 50 - - ns
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5.9 Asynchronous State Machine (ASM) Specifications

Table 1. ASM Specifications

Symbol Parameter Condition Min Typ Max Unit
Vpp=18V+5% 104 -- 213
Asynchronous State Machine _ s
tst_out_delay Output Delay Time Vpp=33V+10 % 44 -- 89 ns
Vpp=50V 10 % 32 -- 58
Vpp=18V+5% - -- 165
Asynchronous State Machine _ p
tst_out Output Transition Time Vbp=33V+10% ” - 70 ns
Vpp=5.0V£10 % - -- 45
Vpp=18V+5% 14 -- -
Asynchronous State Machine _ s
tst_pulse Input Pulse Acceptance Time Vop=33V£10% 6 - - ns
Vpp=50V 10 % 5 -- -
Vpp=18V+5% - -- 20
Asynchronous State Machine _ p
tst_comp Input Compete Time Vpp=33V£10% -- -- 8 ns
Vpp=5.0V£10 % -- --

5.10 IDD Estimator
Table 2. Typical Current Estimated for Each Macrocell at T=25°C

Symbol | Parameter | Note Vpp/Vpp2=1.8V | Vpp/Vpp2 = 3.3V | Vpp/Vpp2 = 5.0V | Unit
Chip Quiescent, IDD1 0.45 0.75 1.12 A

Chip Quiescent, IDD2 0.015 0.021 0.029 MA

OSC 2 MHz, predivide = 1 41.48 64.00 94.89 pHA

OSC 2 MHz, predivide = 8 25.68 32.41 43.22 HA

OSC 25 kHz, predivide = 1 7.16 7.94 9.25 MA

| Current OSC 25 kHz, predivide = 8 6.97 7.60 8.68 pHA
OSC 25 MHz, predivide = 1 87.25 238.27 428.66 HA

OSC 25 MHz, predivide = 8 78.01 212.45 390.17 HA

ACMP (each) 54.96 52.64 60.81 HA

ACMP with buffer (each) 75.06 72.74 81.25 HA

Vref (each) 49.70 47.32 55.60 MA

Vref with Buffer (each) 71.93 71.27 79.62 MA

5.11 Timing Estimator
Table 3. Typical Delay Estimated for Each Macrocell at T=25°C

VDDNDD2 =18V VDDNDD2 =3.3V VDDNDDZ =5.0V | Unit
Symbol | Parameter | Note

rising | falling | rising | falling | rising | falling

tpd Delay Digital Input to PP 1X 42 45 17 19 12 13 ns
Digital Input with Schmitt Trigger

tpd Delay to PP 1X 42 43 16 17 18 12 ns
tpd Delay | ;¥ Voltage Digitalinputto PP 45 428 17 177 12 120 | ns
tpd Delay Digital input to PMOS output 42 - 17 - 12 - ns
tpd Delay Digital input to NMOS output - 80 - 27 - 18 ns
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Table 3. Typical Delay Estimated for Each Macrocell at T=25°C

Vpp/Vpp2=1.8 V | Vpp/Vppz2=3-3V | Vpp/Vppz = 5.0V | Unit
Symbol | Parameter | Note
rising | falling | rising | falling | rising | falling
tpd Delay glét?_ll:fze?;?le from pin, 53 - 21 - 15 - ns
tpd Delay | Qe byt onavte from pin, 50 - 20 - 14 - | ns
tpd Delay LUT2bit (LATCH) 34 33 14 13 10 9 ns
tpd Delay LATCH (LUT2bit) 30 34 14 13 10 9 ns
tpd Delay LUT3bit (LATCH) 38 37 18 15 13 10 ns
tpd Delay LATCH+nRESET (LUT3bit) 45 42 21 17 15 12 ns
tpd Delay LUT4bit 28 33 14 13 10 9 ns
tpd Delay LUT2bt 19 26 10 10 7 7 ns
tpd Delay LUT3bit 28 34 14 13 10 9 ns
tpd Delay CNT/DLY Logic 40 38 18 15 13 11 ns
tpd Delay P_DLY1C 367 356 165 160 123 19 ns
tpd Delay P_DLY2C 720 718 314 312 233 231 ns
tpd Delay P_DLY3C 1061 1060 462 460 343 341 ns
tpd Delay P_DLY4C 1396 1400 609 609 451 451 ns
tpd Delay Filter 200 200 78 78 53 53 ns
tpd Delay | (MRS rr:‘q\\’/)o"erdr"’e’ 3000 | 3000 | 2000 | 2000 | 2000 | 2000 | ns
tw width 'r;?tt‘é"ét)h 1X push pull (min trans- |, 20 20 20 20 20 | ns
tw width filter (min transmitted) 150 150 55 55 35 35 ns

SLG46535_DS_110

Page 22 of 183




s SILEGO

SLG46535

5.12 Typical Counter/Delay Offset Measurements

Table 4. Typical Counter/Delay Offset Measurements

RC OSC

Parameter Freq RC OSC Power |Vpp=1.8V | Vpp=3.3V | Vpp=5.0V Unit
Offset (Power On Delay) 25 kHz auto 1.6 1.6 1.6 ps
Offset (Power On Delay), fast start 25 kHz auto 2.1 2.1 2.1 us
Offset (Power On Delay) 2 MHz auto 0.4 0.2 0.2 us
Offset (Power On Delay), fast start 2 MHz auto 0.7 0.5 0.4 ps
Offset (Power On Delay) 25 MHz auto 0.01 0.05 0.04 us
Frequency settling time 25 kHz auto 19 14 12 us
Frequency settling time 2 MHz auto 14 14 14 Us
Variable (CLK period) 25 kHz forced 0-40 0-40 0-40 us
Variable (CLK period) 2 MHz forced 0-0.5 0-0.5 0-0.5 us
Variable (CLK period) 25 MHz 0-0.04 0-0.04 0-0.04 Us
25 kHz/ .

Tpd (non-delayed edge) 2 MHz either 35 14 10 ns

5.13 Expected Delays and Widths

Table 5. Expected Delays and Widths (typical)

Symbol | Parameter | Note Vpp=1.8V | Vpp=3.3V | Vpp = 5.0V Unit
Width Width, 1 cell | mode:(any)edge detect, edge detect output 296 135 101 ns
Width Width, 2 cell | mode:(any)edge detect, edge detect output 597 272 203 ns
Width Width, 3 cell | mode:(any)edge detect, edge detect output 898 410 305 ns
Width Width, 4 cell | mode:(any)edge detect, edge detect output 1195 546 407 ns
time1 Delay, 1 cell | mode:(any)edge detect, edge detect output 55 24 18 ns
time1 Delay, 2 cell | mode:(any)edge detect, edge detect output 55 24 18 ns
time1 Delay, 3 cell | mode:(any)edge detect, edge detect output 55 24 18 ns
time1 Delay, 4 cell | mode:(any)edge detect, edge detect output 55 24 18 ns
time2 Delay, 1 cell | mode: both edge delay, edge detect output 367 165 106 ns
time2 Delay, 2 cell | mode: both edge delay, edge detect output 667 300 193 ns
time2 Delay, 3 cell | mode: both edge delay, edge detect output 968 440 279 ns
time2 Delay, 4 cell | mode: both edge delay, edge detect output 1265 575 365 ns

5.14 Typical Pulse Width Performance
Table 6. Typical Pulse Width Performance at T=25°C

Parameter Vpp=1.8V | Vpp=3.3V | Vpp = 5.0V Unit

Filtered Pulse Width for Filter O <114 <47 <30 ns

Filtered Pulse Width for Filter 1 <75 <30 <19 ns
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5.15 OSC Specifications

Table 7. 25 kHz RC OSCO frequency limits

Temperature Range
Power Supply Range +25°C 0°C...+85°C -40 °C ... +85°C
i Minimum Maximum Minimum Maximum Minimum Maximum
Value, kHz Value, kHz Value, kHz Value, kHz Value, kHz Value, kHz
1.8V £5% 23.792 26.288 23.275 27.089 21.728 29.173
3.3V +10% 24.473 25.526 23.357 26.028 23.357 27.002
5V +£10% 24.316 25.939 23.309 26.177 23.309 27.181
25V .45V 24.438 25.559 23.336 26.051 23.336 27.038
1.71V...55V 23.354 26.670 22.828 27.483 21.301 29.545
Table 8. 25 kHz RC OSCO frequency error (error calculated relative to nominal value)
Temperature Range
Power Supply Range +25°C 0°C...+85°C -40 °C ... +85°C
el Error (% at Error (% at Error (% at Error (% at Error (% at Error (% at
Minimum) Maximum) Minimum) Maximum) Minimum) Maximum)
1.8V 5% -4.83% 5.15% -6.90% 8.36% -13.09% 16.69%
3.3V £10% -2.11% 2.10% -6.57% 4.11% -6.57% 8.01%
5V +£10% -2.73% 3.76% -6.76% 4.71% -6.76% 8.72%
25V .45V -2.25% 2.24% -6.66% 4.21% -6.66% 8.15%
1.71V...55V -6.58% 6.68% -8.69% 9.93% -14.80% 18.18%
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5.15.1 2 MHz RC Oscillator

Table 9. 2 MHz RC OSCO frequency limits

Temperature Range

Power Supply Range +25°C 0°C...+85°C -40 °C ... +85°C
telef Minimum Maximum Minimum Maximum Minimum Maximum
Value, MHz Value, MHz Value, MHz Value, MHz Value, MHz Value, MHz
1.8V 5% 1.915 2.062 1.832 2.103 1.810 2.144
3.3V 110% 1.937 2.070 1.858 2,132 1.813 2.145
5V +£10% 1.894 2.233 1.853 2.270 1.767 2.270
25V .45V 1.907 2.124 1.836 2.171 1.784 2171
1.71V...55V 1.760 2.274 1.706 2.305 1.629 2.305
Table 10. 2 MHz RC OSCO frequency error (error calculated relative to nominal value)
Temperature Range
Power Supply Range +25°C 0°C...+85°C -40 °C ... +85 °C
el Error (% at Error (% at Error (% at Error (% at Error (% at Error (% at
Minimum) Maximum) Minimum) Maximum) Minimum) Maximum)
1.8V 5% -4.26% 3.12% -8.38% 5.17% -9.50% 7.20%
3.3V 110% -3.14% 3.49% -7.10% 6.58% -9.33% 7.24%
5V £10% -5.31% 11.66% -71.37% 13.50% -11.67% 13.50%
25V .45V -4.65% 6.18% -8.22% 8.57% -10.81% 8.57%
1.71V...55V -12.01% 13.72% -14.69% 15.23% -18.57% 15.23%
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5.15.2 25 MHz RC Oscillator

Table 11. 25 MHz RC OSC1 frequency limits

Temperature Range
Power Supply Range +25°C 0°C...+85°C -40 °C ... +85°C
WAl Minimum Maximum Minimum Maximum Minimum Maximum
Value, MHz Value, MHz Value, MHz Value, MHz Value, MHz Value, MHz
0,

2.5V £10% 22.316 27.220 21.771 27.572 21.771 27.912

3.3V 10% 23.430 26.220 22.389 26.679 22.389 27.014

5V £10% 23.289 26.651 22.500 27.305 22.500 27.486

25V..45V 23.383 26.220 20.725 26.679 20.725 27.014

1.71V...55V 12.643 26.220 12.203 26.679 11.317 27.014

Table 12. 25 MHz RC OSC1 frequency error (error calculated relative to nominal value)
Temperature Range
Power Supply Range +25°C 0°C...+85°C -40 °C ... +85 °C
WAl Error (% at Error (% at Error (% at Error (% at Error (% at Error (% at
Minimum) Maximum) Minimum) Maximum) Minimum) Maximum)
0,

2.5V £10% 10.73% 8.88% 12.92% 10.29% 12.92% 11.65%

3.3V 10% -6.28% 4.88% -10.44% 6.72% -10.44% 8.06%

5V +£10% -6.84% 6.61% -10.00% 9.22% -10.00% 9.95%

25V..45V -14.47% 4.88% -17.10% 6.72% -17.10% 8.06%

1.71V...55V -49.43% 4.88% -51.19% 6.72% -54.73% 8.06%

Note: 256 MHz RC OSC1 performance is not guaranteed at VDD < 2.5 V.
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5.15.3 OSC Power On delay

Table 13. Oscillators Power On delay at room temperature, DLY/CNT Counter data = 100; RC OSC power setting: "Auto

Power On", RC osc clock to matrix input: "Enable"

Power RC OSCO0 2 MHz RC OSCO0 25 kHz RC OSC1

?Ql;?\rélg Typical Maximum Typical Maximum Typical Maximum

(vDD) V Value, ns Value, ns Value, ps Value, ps Value, ns Value, ns
1.71 372.7 407.3 0.40 0.57 71.2 87.3
1.80 349.2 379.5 0.38 0.41 65.0 78.7
1.89 330.3 358.0 0.35 0.41 59.7 71.3
2.30 277.2 2981 0.29 0.31 43.0 54.0
2.50 262.0 281.9 0.28 0.30 39.6 48.1
2.70 250.2 269.8 0.26 0.30 36.7 43.5
3.00 236.6 256.7 0.25 0.44 33.2 39.8
3.30 226.7 247 .4 0.23 0.47 304 36.8
3.60 219.0 239.9 0.22 0.46 28.2 34.3
4.20 207.4 229.2 0.37 0.50 25.8 30.6
4.50 202.8 2245 1.63 1.92 25.0 29.2
5.00 196.3 218.7 1.67 2.05 243 27.5
5.50 190.8 213.3 1.69 1.99 23.7 26.8

Table 14. Oscillators Power On delay at room temperature, DLY/CNT Counter data = 100; RC OSC power setting: "Auto
Power On", RC osc clock to matrix input: "Enable”, Fast Start-up Time Mode

Power RC OSCO0 2 MHz RC OSC1 25 kHz

Supply

Range Typical Maximum Typical Maximum

(vDD) V Value, ns Value, ns Value, ps Value, ps
1.71 327.9 360.0 0.68 0.76
1.80 309.9 338.3 0.64 0.64
1.89 2955 323.1 0.61 0.70
2.30 2549 2781 0.53 21.93
2.50 2431 266.1 3.23 21.88
2.70 2341 2571 16.68 21.94
3.00 223.7 246.8 19.25 21.90
3.30 215.7 2391 19.22 21.77
3.60 209.4 2329 19.21 21.74
4.20 199.5 2234 19.17 21.78
4.50 195.5 219.8 19.15 21.69
5.00 189.8 214.6 19.12 21.71
5.50 184.9 209.8 19.05 21.75

SLG46535_DS_110

Page 27 of 183



s SILEGO
SLG46535

5.16 ACMP Specifications

Table 15. ACMP Specifications

Symbol | Parameter Description/Note Conditions Min. Typ. Max. | Unit
Positive Input 0 -- \Y V
© P VDD =18V 5% oo
Negative Input 0 -- 1.2 V
v ACMP Input Voltage Positive Input VDD =33V £ 10 % 0 - Vbb Y
ACMP | Range Negative Input o 0 - 1.2 \%
Positive Input 0 -- Vpp V
- VDD =5.0V+10 %
Negative Input 0 -- 1.2 V
Low Bandwidth - T=25°C -9.1 -- 8.4 mV
Enable, Vhys = 0 mV,
Gain =1, .
Vref = (50..1200) mV, T =(-40..85)°C -10.9 -- 10.9 mV
v ACMP Input Offset VDD = (1.71.5.5) V
ofiset | Voltage Low Bandwidth - T=25C -7.5 - 7.2 mV
Disable, Vhys = 0 mV,
Gain =1, .
Vref = (50..1200) mV, T =(-40..85)°C -10.7 -- 10.5 mV
VDD = (1.71..5.5) V
BG = 550 ps,
T=25°C - 609.7 862.2 uS
VDD = (1.71..5.5) V
ACMP Power On
delay, Minimal BG = 550 ps,
required wake time for T=(-40..85)°C - 675.0 | 1028.8 | uS
the "Wake and Sleep | VDD =(1.71.5.5)V
function”, BG =100 s,
Regulator and Charge T=25C - 1324 | 1762 | pS
Pump set to automatic VDD =2.7.55V
ON/OFF
BG =100 ps,
T = (-40..85)°C -- 149.4 213.5 uS
i VDD =2.7.55V
tstart ACMP Start Time BG = 550
= us,
T=25°C - 609.5 862.0 uS
VDD = (3..5.5) V
ACMP Power On BG = 550 ps,
delay, Minimal - T = (-40..85)°C - 6746 | 1027.5 | pS
required wake time for VDD = (3..5.5) V
the "Wake and Sleep
function", BG = 109 HS,
Regulator and Charge T=25°C . 131.6 176.0 uS
Pump always OFF VDD =3.5.5V
BG =100 ps,
T = (-40..85)°C - 149.2 213.3 uS
VDD =3.55V
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Symbol | Parameter Description/Note Conditions Min. Typ. Max. | Unit
LB - Enabled,
Viys =.25 mV T=25C 7.32 -- 355 mV
V||_ =Vin - VHys/z LB - Disabled
V| = Vin + Vyys/2 - Disabled, -
IH HYS T=925°C 10.0 38.5 mV
LB - Enabled,
xHYS \7 50 \r?v T =25°C 42.9 -- 57.8 mV
IL = VIN-Vyys .
V=V LB - Disabled, _
IH HYS T=25C 44.2 54.3 mV
LB - Enabled,
xHYS ;.zo(i/mv T = 25°C 192.7 - 208.7 | mV
IL = VIN-Vyys -
V=V LB - Disabled, _
y i Hsterec IH = VHYS T = 25°C 193.3 204.8 | mV
uilt-in Hysteresis
HYS y LB - Enabled, 0.0 ~ 580 | my
Vhys =25 mV T = (-40...+85)°C : '
V“_ =Vin - VHYS/2 LB - Disabled
V| = Vin + Vyys/2 - Disabled, -
IH HYS T = (-40...+85)°C 0.0 52.9 mV
LB - Enabled,
Vhys =50 mV T = (-40...+85)°C 225 - 8.9 | mv
ViL=Vin - Vyys B - Disabled
Vi, =V, - Disabled, _
H = VHys T< (.40, +85)°C 29.2 765 | mV
LB - Enabled,
Vhys =200 mV T = (-40...+85)°C 1571 - 2516 | mV
ViL=Vin - Vyys B - Disabled
Vi =V - Disabled, _
IH = VHYS T = (-40...+85)°C 160.2 2453 mV
Gain = 1x - 100.0 - MQ
) ) Gain = 0.5x -- 1.0 -- MQ
Rsin Series Input Resistance -
Gain = 0.33x - 0.8 - MQ
Gain = 0.25x -- 1.0 -- MQ
Low Bandwidth - Low to High, - 103.93 | 1853.68 | uS
Enable, Gain = 1, T = (-40...+85)°C ' el s
VDD=(1.71..3.3)V, High to Low,
Overdrive=5 mV T= (40, +85)°C ~ | 101.06 | 1656.70 | S
Low Bandwidth - Low to High, - 68.29 | 1753.33 | uS
Disable, Gain = 1, T =(-40...+85)°C H
VDD=(1.71..3.3)V, High to Low
ive= _ o - 63.06 | 1568.55 S
prOp | Propagation Delay, Overdrive=5 mv T=(-40...+85)°C H
Response Time . Low to Hiah
Low Bandwidth - ow to Figh, - 30.62 | 167.56 S
Enable, Gain = 1, T = (-40...+85)°C H
VDD=(3.3..5.5)V, High to Low,
Overdrive=5 mV T (40...485)°C - 33.54 | 181.40 | pS
Low Bandwidth - Low to High, - 500 | 3261 | pS
Disable, Gain = 1, T = (-40...+85)°C ' ' H
VDD=(3.3..5.5)V, High to Low,
Overdrive=5 mV T= (?40...+85)°C - 5.24 33.88 | pS
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Symbol | Parameter Description/Note Conditions Min Typ. Max. | Unit
G=1,vDD=1.71V - 1 -
G=1,vDD=33V - 1 -
G=1,VvDD=55V -- 1 --
G=0.5,vDD=171V -1.00% - 0.93%
. ) ) G=0.5,vDD=33V -0.96% -- 0.82%
Gain error (including G=05VDD=55V 1.04% 0.90%
G threshold and internal -9, . Vref = 50...1200 mV W7o -JV70
Vref error), G=0.33,VDD =1.71V -1.75% - 2.10%
T = (-40...+85)°C
G=0.33,VvDD=3.3V -1.95% - 1.69%
G=0.33,vDD=55V -2.03% -- 1.77%
G=0.25,VDD =1.71V -1.91% - 2.13%
G=0.25,vDD=3.3V -1.98% -- 1.80%
G=0.25,VvDD=55V -2.12% - 1.90%
T=25°C -0.58% -- 0.56%
VDD =18V 5%
T =(-40...+85)°C -1.01% - 0.70%
T=25°C -0.59% -- 0.58%
Interrlal Vref error, VDD = 3.3V + 10 % o °
Vref = 1200 mV T = (-40...+85)°C -1.06% - 0.72%
T=25°C -0.64% -- 0.60%
VDD =5.0V+£10 %
T =(-40...+85)°C -1.16% - 0.74%
T=25°C -0.57% -- 0.58%
VDD =18V 5%
T =(-40...+85)°C -1.14% - 0.76%
Internal Vref error T=25C -0.59% - 0.58%
Vref _ ’ VDD =33V +10 %
Vref = 1000 mV ° | T=(40.. +85)yC 104% | - | 0.73%
T=25°C -0.67% -- 0.64%
VDD =5.0V£10 %
T =(-40...+85)°C -1.15% - 0.73%
T=25°C -0.64% -- 0.64%
VDD =18V 5%
T =(-40...+85)°C -1.11% - 0.75%
Internal Vref error, T=25°C -0.63% - 0.63%
_ ’ VDD =33V +10 %
Vref = 500 mV ° | T=(40..+857°C 1.10% - 0.78%
T=25°C -0.72% -- 0.70%
VDD =5.0V£10 %
T =(-40...+85)°C -1.15% - 0.80%
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6.0 Summary of Macrocell Function

6.1

/10 Pins

Digital Input (low voltage or normal voltage, with or without Schmitt Trigger)
Open Drain Outputs

Push Pull Outputs

Analog I/0

10 kQ/100 kQ/1 MQ pull-up/pull-down resistors

40 mA Open Drain 4X Drive output

6.2 Connection Matrix

Digital matrix for circuit connections based on user design

6.3 Analog Comparators (3 total)

Selectable hysteresis 0 mV /25 mV /50 mV /200 mV
Wake and Sleep Control (Part of Combination Function Macrocell)

6.4 Voltage Reference

Used for references on Analog Comparators

6.5 Combination Function Macrocells (19 total)

Three Selectable DFF/Latch or 2-bit LUTs

Five Selectable DFF/Latch or 3-bit LUTs

One Selectable Pipe Delay or 3-bit LUT

One Selectable Programmable Function Generator or 2-bit LUT

Five Selectable 8-bit CNT/DLY or 3-bit LUT

Two Selectable 16-bit CNT/DLY or 4-bit LUT or Wake and Sleep Controller
Two Deglitch Filters with Edge Detectors

6.6 State Machine

 Eight States
+ Flexible input logic from state transitions

6.7 Serial Communications

12C Protocol compliant

6.8 Pipe Delay (Part of Combination Function Macrocell)

16 stage / 3 output
One 1 stage fixed output
Two 1-16 stage selectable outputs
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6.9 Programmable Delay

* 125 ns/250 ns/375 ns/500 ns @ 3.3 V
* Includes Edge Detection function

6.10 Additional Logic Function
* One Inverter
6.11 RC Oscillator

» 25 kHz and 2 MHz selectable frequency
+ 25 MHz RC Oscillator
« First stage divider (4): OSC/1, OSC/2, OSC/4, and OSC/8
« Second stage divider for 25 kHz and 2 MHz (5): Output to Matrix: OSC/1, OSC/2, OSC/3, OSC/4, OSC/8, OSC/12, OSC/24,
0OSC/64
6.12 Crystal Oscillator
6.13 Eight byte RAM + OTP User Memory

* RAM Memory space that is readable and writable via 12C
» User defined initial values transferred from OTP
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7.0 1/0 Pins

The SLG46535 has a total of 11 multi-function I/O pins which can function as either a user defined Input or Output, as well as
serving as a special function, or serving as a signal for programming of the on-chip Non Volatile Memory (NVM).

Refer to Section 2.0 Pin Description for normal and programming modepin definitions.
Normal Mode pin definitions are as follows:

* Pin 1: Vpp power supply

* Pin 2: general purpose input

» Pin 3: general purpose input or output

» Pin 4: general purpose input or output or analog comparator 0(+)

» Pin 5: general purpose input or output with OE or analog comparator 0(-)

» Pin 6: general purpose input or OD output SCL

* Pin 7: general purpose input or OD output SDA

* Pin 8: general purpose input or output with OE or analog comparator 1(+)

+ Pin 9: ground

« Pin 10: general purpose input or analog comparator 0/1/2(-)

+ Pin 11: Vpp, power supply

» Pin 12: general purpose input or output with OE

» Pin 13: general purpose input or output or external clock input for OSCO 25 kHz/2 MHz
+ Pin 14: general purpose input or output or external clock input for OSC1 25 MHz

Programming Mode pin definitions are as follows:

* Pin 1: Vpp power supply

* Pin 2: Vpp programming voltage

* Pin 6: Programming SCL

* Pin 7: Programming SDA

+ Pin 9: ground

* Pin 12: programming mode control

Of the 12 user defined I/O pins on the SLG46535, 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.

The high side of the user selectable push-pull or open-drain pin output structures for each GPIO is connected to either VDD or
VDD2. This allows for the appropriate voltage level output compatible with each voltage domain.

7.1 Input Modes

Each 1/O 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 4, 5, 8 and10 can also be configured to serve as analog inputs to the on-chip comparators.

7.2 Output Modes

Pins 3,4, 5, 6,7, 8, 10, 12, 13 and 14 can all be configured as digital output pins.

7.3 Pull Up/Down Resistors

All'l/O 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 Pin 2, the resistors are fixed to a pull-down configuration. In the case of all other I/O
pins, the internal resistors can be configured as either pull-up or pull-downs.
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7.4 1/0 Register Settings

7.4.1 PIN 2 Register Settings

Table 16. PIN 2 Register Settings

Signal Function

Register Bit
Address

Register Definition

PIN 2 Pull Down
Resistor Value
Selection

<1029:1028>

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

PIN 2 Mode Control

<1031:1030>

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

11: Reserved
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7.4.2 PIN 3 Register Settings

Table 17. PIN 3 Register Settings

Resistor Selection

Register Bit
Signal Function Address Register Definition
PIN 3 Driver <1041> 0: 1X
Strength Selection 1:2X
PIN 3 Pull Up/Down <1042> 0: Pull Down Resistor

1: Pull Up Resistor

PIN 3 Pull Up/Down
Resistor Value
Selection

<1044:1043>

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

PIN 3 Mode Control

<1047:1045>

000: Digital Input without Schmitt Trigger
001: Digital Input with Schmitt Trigger
010: Low Voltage Digital Input

011: Reserved

100: Push Pull

101: Open Drain NMOS

110: Open Drain PMOS

111: Reserved
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7.4.3 PIN 4 Register Settings

Table 18. PIN 4 Register Settings

Resistor Selection

Register Bit
Signal Function Address Register Definition
PIN 4 Driver <1057> 0: 1X
Strength Selection 1:2X
PIN 4 Pull Up/Down <1058> 0: Pull Down Resistor

1: Pull Up Resistor

PIN 4 Pull Up/Down | <1060:1059>
Resistor Value
Selection

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

PIN 4 Mode Control <1063:1061>

000: Digital Input without Schmitt Trigger
001: Digital Input with Schmitt Trigger
010: Low Voltage Digital Input

011: Analog Input/Output

100: Push Pull

101: Open Drain NMOS

110: Open Drain PMOS

111: Analog Input & Open Drain

7.4.4 PIN 5 Register Settings

Table 19. PIN 5 Register Settings

Resistor Selection

Register Bit
Signal Function Address Register Definition
PIN 5 Pull Up/Down <1065> 0: Pull Down Resistor

1: Pull Up Resistor

PIN 5 Pull Up/Down <1067:1066>
Resistor Value
Selection

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

PIN 5 Mode Control <1069:1068>
(sig_pin5_oe =0)

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

11: Analog Input/Output

PIN 5 Mode Control <1071:1070>
(sig_pin5_oe =1)

00: Push Pull 1X
01: Push Pull 2X
10: Open Drain NMOS 1X
11: Open Drain NMOS 2X

SLG46535_DS_110

Page 36 of 183




s SILEGO

SLG46535

7.4.5 PIN 6 Register Settings

Table 20. PIN 6 Register Settings

Register Bit
Signal Function Address Register Definition
PIN 6 Driver <1073> 0:1X
Strength Selection 1:2X
Select SCL & Virtual <1074> 0: SCL & Virtual Input 0
Input O or PIN 6 1: PING
PIN 6 Pull Down <1076:1075> | 00: Floating
Resistor Value 01: 10 kQ Resistor
Selection 10: 100 kQ Resistor

11: 1 MQ Resistor

PIN 6 Mode Control

<1079:1077>

000: Digital Input without Schmitt Trigger
001: Digital Input with Schmitt Trigger
010: Low Voltage Digital Input

011: Reserved

100: Reserved

101: Open Drain NMOS

110: Reserved

111: Reserved

7.4.6 PIN 7 Register Settings

Table 21. PIN 7 Register Settings

Register Bit
Signal Function Address Register Definition
PIN 7 (or SDA) <1081> 0:1X (IZC up to 400 KHz)
Driver Strength 1:2X (IZC up to 1 MHz)
Selection
Select SDA & Virtual <1082> 0: SDA & Virtual Input 1
Input 1 or PIN 7 1: PIN7
PIN 7 Pull Down <1084:1083> | 00: Floating
Resistor Value 01: 10 kQ Resistor
Selection 10: 100 kQ Resistor

11: 1 MQ Resistor

PIN 7 (or SDA)
Mode Control

<1087:1085>

000: Digital Input without Schmitt Trigger
001: Digital Input with Schmitt Trigger
010: Low Voltage Digital Input

011: Reserved

100: Reserved

101: Open Drain NMOS

110: Reserved

111: Reserved
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7.4.7 PIN 8 Register Settings

Table 22. PIN 8 Register Settings

Resistor Selection

Register Bit
Signal Function Address Register Definition
PIN 8 4X Drive (4X, <1088> 0: 4X Drive Off
NMOS Open Drain) 1: 4X Drive On (if <884:882> = “101")
Selection
PIN 8 Pull Up/Down <1089> 0: Pull Down Resistor

1: Pull Up Resistor

PIN 8 Pull Up/Down
Resistor Value
Selection

<1091:1090>

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

PIN 8 Mode Control
(sig_pin8_oe =0)

<1093:1092>

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

11: Analog Input/Output

PIN 8 Mode Control
(sig_pin8_oe =1)

<1095:1094>

00: Push Pull 1X
01: Push Pull 2X
10: Open Drain NMOS 1X
11: Open Drain NMOS 2X

7.4.8 PIN 10 Register Settings

Table 23. PIN 10 Register Settings

Up/Down Resistor
Value Selection

Register Bit
Signal Function Address Register Definition
PIN 104X Drive (4X, <1096> 0: 4X Drive Off
NMOS Open Drain) 1: 4X Drive On (reg <1095:1094> = 1x)
Selection
PIN 10 Driver <1097> 0:1X
Strength Selection 1:2X
PIN 10 Pull <1098> 0: Pull Down Resistor
Up/Down Resistor 1: Pull Up Resistor
Selection
PIN 10 Pull <1100:1099> | 00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

PIN 10 Mode
Control

<1103:1101>

000: Digital Input without Schmitt Trigger
001: Digital Input with Schmitt Trigger
010: Low Voltage Digital Input

011: Analog Input/Output

100: Push Pull

101: Open Drain NMOS

110: Open Drain PMOS

111: Analog Input & Open Drain
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7.4.9 PIN 12 Register Settings

Table 24. PIN 12 Register Settings

Up/Down Resistor
Selection

Register Bit
Signal Function Address Register Definition
PIN 12 Pull <1129> 0: Pull Down Resistor

1: Pull Up Resistor

PIN 12 Pull <1131:1130> | 00: Floating
Up/Down Resistor 01: 10 kQ Resistor
Value Selection 10: 100 kQ Resistor
11: 1 MQ Resistor
PIN 12 Mode <1135:1134> | 00: Push Pull 1X
Control 01: Push Pull 2X
(sig_pin12_oe =1) 10: Open Drain NMOS 1X
11: Open Drain NMOS 2X
PIN 12 Mode <1133:1132> | 00: Digital Input without Schmitt Trigger
Control 01: Digital Input with Schmitt Trigger
(sig_pin12_oe =0) 10: Low Voltage Digital Input
11: Reserved
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7.4.10 PIN 13 Register Settings

Table 25. PIN 13 Register Settings

Up/Down Resistor
Value Selection

Register Bit
Signal Function Address Register Definition
PIN 13 Driver <1137> 0: 1X
Strength Selection 1:2X
PIN 13 Pull <1138> 0: Pull Down Resistor
Up/Down Resistor 1: Pull Up Resistor
Selection
PIN 13 Pull <1140:1139> | 00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

PIN 13 Mode
Control

<1143:1141>

000: Digital Input without Schmitt Trigger
001: Digital Input with Schmitt Trigger
010: Low Voltage Digital Input

011: Reserved

100: Push Pull

101: Open Drain NMOS

110: Open Drain PMOS

111: Reserved

7.4.11 PIN 14 Register Settings

Table 26. PIN 14 Register Settings

Up/Down Resistor
Value Selection

Register Bit
Signal Function Address Register Definition
PIN 14 Driver <1161> 0:1X
Strength Selection 1: 2X
PIN 14 Pull <1162> 0: Pull Down Resistor
Up/Down Resistor 1: Pull Up Resistor
Selection
PIN 14 Pull <1164:1163> | 00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

PIN 14 Mode
Control

<1167:1165>

000: Digital Input without Schmitt Trigger
001: Digital Input with Schmitt Trigger
010: Low Voltage Digital Input

011: Reserved

100: Push Pull

101: Open Drain NMOS

110: Open Drain PMOS

111: Reserved
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7.5 GPI Structure
7.5.1 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, Iv_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

(2]

i

©

o

w

- Res_sel[1:0]
K 00: floating

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

Non-Schmitt
Trigger Input

PAD z z |

wosmt_en
ﬁ%

| Schmitt Trigger

va Input p Digital In
smt_en

g%

| Low Voltage

Input

Figure 2. PIN 2 GPI Structure Diagram
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7.6 Matrix OE 10 Structure

7.6.1 Matrix OE 10 Structure (for Pin 5)

Non-Schmitt

Input Mode [1:0] 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, Iv_en =1
11: Analog 10 mode wosmt en
Output Mode [1:0] OE
00: 1x push-pull mode, pp1x_en=1
01: 2x push-pull mode, pp2x_en=1, pp1x_en=1 Schmitt Trigger
10: 1x NMOS open drain mode, od1x_en=1 | Input -
11: 2x NMOS open drain mode, 0od2x_en=1, od1x_en=1 _i_ P Digital In
Note: Digital Out and OE are Matrix output, Digital In is Matrix input smt_en

gbof

| Low Voltage
Input
VDD lv_en 7
ED%

% |: P Analog IO

Digital Out i Digital Out
OE | | OE
| | odix _en
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Figure 3. Matrix OE 10 Structure Diagram
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7.6.2 Matrix OE 10 Structure (for Pin 12)

Non-Schmitt

Input Mode [1:0 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, Iv_en =1

11: Analog 10 mode wosmt_en

Output Mode [1:0] OE

00: 1x push-pull mode, pp1x_en=1

01: 2x push-pull mode, pp2x_en=1, pp1x_en=1 | Schmitt Tngger
|

10: 1x NMOS open drain mode, od1x_en=1

nput .
11: 2x NMOS open drain mode, 0d2x_en=1, od1x_en=1 v p P Digital In
Note: Digital Out and OE are Matrix output, Digital In is Matrix input smt en ﬁ

Low Voltage
vDD2 Iv_en j/L

Input
% |: P Analog IO
Digital Out i Digital Out

vDD2

| S1
OE OE
>O D | od1x en SO
ppix_en >¢ — 1
pull_up_en
[o))
= 900 kQ
PAD 3
ooz [ :
O~ N ® Res_sel[1:0]
D DD ® 00: floating
01: 10 kQ
10: 100 kQ
11: 1 MQ
Digital Out Digital Out
OE

D) > IEl (=
wocon — A0 1 1

Figure 4. Matrix OE 10 Structure Diagram
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7.6.3 Matrix OE 10 Structure (for Pins 6 and 7)

Pin 6, Pin 7 Mode [2:0]

000: Digital Input without Schmitt Trigger
001: Digital Input with Schmitt Trigger
010: Low Voltage Digital Input

011: Reserved

100: Reserved

101: Open Drain NMOS

110: Reserved

111: Reserved

Note: Digital Out and OE are Matrix output, Digital In is Matrix input

Non-Schmitt
Trigger Input

OE

<] o

odix_en

e
ﬁ a="an

Floating

SO

S1

wosmt_eny
£{>%
| Schmitt Trigger
va Input p Digital In
smt_en
E[>O,
| Low Voltage
Input
Iv_en
P Analog 10
Digital Out

Res_sel[1:0]
00: floating
01: 10 kQ
10: 100 kQ
11: 1 MQ

Figure 5. Matrix OE 10 Structure Diagram
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7.6.4 Matrix OE 4X Drive Structure (for Pin 8)

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

Non-Schmitt
Trigger Input

11: analog IO mode |
Output Mode [1:0] wosmt en
00: 1x push-pull mode, pp1x_en=1 —
01: 2x push-pull mode, pp2x_en=1, pp1x_en=1 OE
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 | Schmitt Trigger
Input i
Note: Digital Out and OE are Matrix output, Digital In is Matrix input v = P Digital In
smt_en
e od1x_en
OE > o 4x_en
| Low Voltage
Input
VDD
—_ Iv_en odn_en
=
% P Analog 10
Digital Out Digital Out
or P> —] > (== P
S1
ppix_en >o L L Digital Out
SO
o0d2x_en
VDD
/= 4x_en
% [ }_C > pu”_up_en
(2]
i
1 —I_C odn_en g
Digital Out B -
| O~ ® Res_sel[1:0]
[ R Y B a——r—
00: floating
OE >C D | 01: 10 kQ
10: 100 kQ
11: 1 MQ
pp2x_en >c —

Digital Out

:

e oE
N

4x_en

odn_en

:

Digital Out

:

L] oE
N

4x_en

odn_en

:

Figure 6. Matrix OE 10 4X Drive Structure Diagram
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7.6.5 4X Drive Structure (for Pin 10)

Mode [2:0]

000: Digital In without Schmitt Trigger, wosmt_en=1, OE = 0
001: Digital In with Schmitt Trigger, smt_en=1, OE =0
010: Low Voltage Digital In mode, Iv_en =1, OE =0

011: analog IO mode

100: push-pull mode, pp_en=1, OE =1

101: NMOS open drain mode, odn_en=1, OE =1
110: PMOS open drain mode, odp_en=1, OE =1
111: analog 10 and NMOS open-drain mode, odn_en=1 and AlIO_en=1

Note 1: OE cannot be selected by user

Note 2: Digital Out and OE are Matrix output, Digital In is Matrix input

vDD2

Ball

Non-Schmitt
Trigger Input

Digital Out
« P
pp1x_en >G
Bl
Digital Out
=N
pp2x_en >c

wosmt_enr
%
Schmitt Trigger
ya Input B Digital In
smt_en
e od1x_en
E|>O— 4x_en
| Low Voltage
Input
v en —( odn_en
P
P Analog 10
i Digital Out
| / OE VDD2
Digital Out

OE
—I_C odn_en

o0d2x_en
4x_en

Floating

SO

AL

pull_up_en

Res_sel[1:0]
00: floating
01: 10 kQ
10: 100 kQ
11: 1 MQ

S1
S2
S3

i Digital Out

]
N

4x_en
‘l_C odn_en

i Digital Out

]
N

Figure 7. 10 4X Drive Structure Diagram
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7.7 Register OE 10 Structure

7.7.1 10 Structure (for Pins 3, 4)

Mode [2:0]
000: Digital In without Schmitt Trigger, wosmt_en=1, OE = 0

Non-Schmitt
Trigger Input

001: Digital In with Schmitt Trigger, smt_en=1, OE =0
010: Low Voltage Digital In mode, Iv_en =1, OE =0
011: analog 10 mode

100: push-pull mode, pp_en=1, OE = 1 wosmt_en
101: NMOS open drain mode, odn_en=1, OE =1

110: PMOS open drain mode, odp_en=1, OE =1
111: analog 10 and NMOS open-drain mode, odn_en=1 and AlO_en=1

Note: OE cannot be selected by user and is controlled by register

VoD

j;odp_en r}o( [
Digital Out

i Digital Out

e o
S

odn en

50 Floating
S1

g|><H g
| Schmitt Trigger
va Input B Digital In
smt_en
%
| Low Voltage
Input
Iv_en j\/_|
P Analog IO

VDD

=
i—L

pull_up_en

Res_sel[1:0]
00: floating
01: 10 kQ
10: 100 kQ
11: 1 MQ

2x_en
pp_en
voo [X] P
odp_enz r% |:
Digital Out
= |
2x_en
pp_en >O = =

/—w
-

2x_en
odn_en

Figure 8. 10 Structure Diagram

SLG46535_DS_110

Page 47 of 183



s SILEGO

SLG46535

7.7.2

10 Structure (for Pins 13, 14)

Mode [2:0]

000: Digital In without Schmitt Trigger, wosmt_en=1, OE = 0

001: Digital In with Schmitt Trigger, smt_en=1, OE =0

010: Low Voltage Digital In mode, Iv_en =1, OE =0

011: analog 10 mode

100: push-pull mode, pp_en=1, OE =1

101: NMOS open drain mode, odn_en=1, OE =1

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

Note 1: OE cannot be selected by user
Note 2: Digital Out and OE are Matrix output, Digital In is Matrix input

voD2
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Non-Schmitt
Trigger Input

P Digital In

wosmt_eny
%>Of
| Schmitt Trigger
j— Input
smt_en
OE > .
| Low Voltage
Input
Iv_en
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i Digital Out

(For PIN 4 only)
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vopz DX 70
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S1

=l
rulDR 1
=) Bl
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=
pp:en D >C =
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S1
SO
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Figure 9. 10 Structure Diagram
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The Connection Matrix in the SLG46535 is used to create the internal routing for internal functional macrocells of the device once
it is programmed. The registers are programmed from the one-time NVM cell during Test Mode Operation. The output of each
functional macrocell within the SLG46535 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 SLG46535 are programmed a fully custom circuit
will be created.

The Connection Matrix has 64 inputs and 110 outputs. Each of the 64 inputs to the Connection Matrix is hard-wired to the digital
output of a particular source macrocell, including I/O pins, LUTs, analog comparators, other digital resources and VDD and
Ground. 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 SLG46535'’s register table, see Section 21.0 Appendix A - SLG46535 Register Definition.

Matrix Input Signal

LUT

Functions i
Ground 0
Pin 2 Digital In 1
Pin 3 Digital In 2
Pin 4 Digital In 3
Resetb_core 62
VDD 63
Matrix Inputs N 0 1 2 | eeeeaans 109
Registers reg<5:0> reg<13:8> reg<21:16> | - ------ reg<877:872>
Function Matrix OUT: Matrix OUT: Matrix OUT: | ... .. Matrix OUT PD of
Matrix Outputs ASM-state0-ENO ASM-state0-EN1 ASM-state0-EN2
Figure 10. Connection Matrix
Function Connection Matrix
I ___'___l___L___I___I___'____I__
P L L R L L L e e mm -

Figure 11. Connection Matrix Example
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8.1 Matrix Input Table

Table 27. Matrix Input Table

Matrix Decode

bl Matrix Input Signal Function
Number 5 4 3 2 1 0
0 Ground 0 0 0 0 0 0
1 Pin2 Digital Input 0 0 0 0 0 1
2 Reserved 0 0 0 0 1 0
3 Pin3 Digital Input 0 0 0 0 1 1
4 Reserved 0 0 0 1 0 0
5 Pin4 Digital Input 0 0 0 1 0 1
6 Pin5 Digital Input 0 0 0 1 1 0
7 Pin8 Digital Input 0 0 0 1 1 1
8 LUT2_0/ DFFO Output 0 0 1 0 0 0
9 LUT2_1/DFF1 Output 0 0 1 0 0 1
10 LUT2_2 / DFF2 Output 0 0 1 0 1 0
11 LUT2_3 / PGEN Output 0 0 1 0 1 1
12 LUT3_0/ DFF3 Output 0 0 1 1 0 0
13 LUT3_1/DFF4 Output 0 0 1 1 0 1
14 LUT3_2/ DFF5 Output 0 0 1 1 1 0
15 LUT3_3/ DFF6 Output 0 0 1 1 1 1
16 LUT3_4 / DFF7 Output 0 1 0 0 0 0
17 LUT3_5/ CNT_DLY2(8bit) Output 0 1 0 0 0 1
18 LUT3_6/ CNT_DLY3(8bit) Output 0 1 0 0 1 0
19 LUT3_7 / CNT_DLY4(8bit) Output 0 1 0 0 1 1
20 LUT3_8/ CNT_DLY5(8bit) Output 0 1 0 1 0 0
21 LUT3_9/ CNT_DLY®6(8bit) Output 0 1 0 1 0 1
22 LUT4_0/ CNT_DLYO0(16bit) Output 0 1 0 1 1 0
23 LUT4_1/CNT_DLY1(16bit) Output 0 1 0 1 1 1
24 LUT3_10 / Pipe Delay (1st stage) Output 0 1 1 0 0 0
25 Pipe Delay Output0 0 1 1 0 0 1
26 Pipe Delay Output1 0 1 1 0 1 0
27 Internal OSC Pre-Divided by 1/2/4/8 Output and Post-Divided by 0 1 1 0 1 1
1/2/3/4/8/12/24/64 Output (25KHz/2MHz)
28 Internal OSC Pre-Divided by 1/2/4/8 Output and Post-Divided by 0 1 1 1 0 0
1/2/3/418/12/24/64 Output (25KHz/2MHz)
29 Internal OSC Pre-Divided by 1/2/4/8 Output (25MHz) 0 1 1 1 0 1
30 Filter0 / Edge Detect0 Output 0 1 1 1 1 0
31 Filter1 / Edge Detect1 Output 0 1 1 1 1 1
32 Pin6 Digital or 12C_virtual_0 Input 1 0 0 0 0 0
33 Pin7 Digital or 12C_virtual_1 Input 1 0 0 0 0 1
34 12C_virtual_2 Input 1 0 0 0 1 0
35 12C_virtual_3 Input 1 0 0 0 1 1
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Table 27. Matrix Input Table

Matrix Decode

bl Matrix Input Signal Function
Number 5 4 3 2 1 0
36 12C_virtual_4 Input 1 0 0 1 0 0
37 12C_virtual_5 Input 1 0 0 1 0 1
38 12C_virtual_6 Input 1 0 0 1 1 0
39 12C_virtual_7 Input 1 0 0 1 1 1
40 ASM-stateX-dout0 1 0 1 0 0 0
41 ASM-stateX-dout1 1 0 1 0 0 1
42 ASM-stateX-dout2 1 0 1 0 1 0
43 ASM-stateX-dout3 1 0 1 0 1 1
44 ASM-stateX-dout4 1 0 1 1 0 0
45 ASM-stateX-dout5 1 0 1 1 0 1
46 ASM-stateX-dout6 1 0 1 1 1 0
47 ASM-stateX-dout7 1 0 1 1 1 1
48 Pin10 Digital Input 1 1 0 0 0 0
49 Reserved 1 1 0 0 0 1
50 Reserved 1 1 0 0 1 0
51 Reserved 1 1 0 0 1 1
52 Pin12 Digital Input 1 1 0 1 0 0
53 Pin13 Digital Input 1 1 0 1 0 1
54 Reserved 1 1 0 1 1 0
55 Reserved 1 1 0 1 1 1
56 Pin14 Digital Input 1 1 1 0 0 0
57 ACMP_0 Output 1 1 1 0 0 1
58 ACMP_1 Output 1 1 1 0 1 0
59 ACMP_2 Output 1 1 1 0 1 1
60 Reserved 1 1 1 1 0 0
61 Programmable Delay with Edge Detector Output 1 1 1 1 0 1
62 Resetb_core (POR) as matrix input 1 1 1 1 1 0
63 VDD 1 1 1 1 1 1
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Table 28. Matrix Output Table

Register Bit Matrix Output Signal Function Matrix Output
Address Note: For each Address, the two most significant bits are unused) Number
reg <7:0> Matrix OUT: ASM-state0-ENO 0

reg <15:8> Matrix OUT: ASM-state0-EN1 1

reg <23:16> Matrix OUT: ASM-state0-EN2 2

reg <31:24> Matrix OUT: ASM-state1-ENO 3

reg <39:32> Matrix OUT: ASM-state1-EN1 4

reg <47:40> Matrix OUT: ASM-state1-EN2 5

reg <565:48> Matrix OUT: ASM-state2-ENO 6

reg <63:56> Matrix OUT: ASM-state2-EN1 7

reg <71.64> Matrix OUT: ASM-state2-EN2 8

reg <79:72> Matrix OUT: ASM-state3-ENO 9

reg <87:80> Matrix OUT: ASM-state3-EN1 10

reg <95:88> Matrix OUT: ASM-state3-EN2 11

reg <103:96> Matrix OUT: ASM-state4-ENO 12

reg <111:104> Matrix OUT: ASM-state4-EN1 13
reg <119:112> Matrix OUT: ASM-state4-EN2 14
reg <127:120> Matrix OUT: ASM-state5-ENO 15
reg <135:128> Matrix OUT: ASM-state5-EN1 16
reg <143:136> Matrix OUT: ASM-state5-EN2 17
reg <151:144> Matrix OUT: ASM-state6-ENO 18
reg <159:152> Matrix OUT: ASM-state6-EN1 19
reg <167:160> Matrix OUT: ASM-state6-EN2 20
reg <175:168> Matrix OUT: ASM-state7-ENO 21
reg <183:176> Matrix OUT: ASM-state7-EN1 22
reg <191:184> Matrix OUT: ASM-state7-EN2 23
reg <199:192> Matrix OUT: ASM-state-RSTB 24
reg <207:200> Reserved 25
reg <215:208> Reserved 26
reg <223:216> Matrix OUT: PIN3 Digital Output Source 27
reg <231:224> Reserved 28
reg <239:232> Reserved 29
reg <247:240> Matrix OUT: PIN4 Digital Output Source 30
reg <255:248> Matrix OUT: PIN5 Digital Output Source 31
reg <263:256> Matrix OUT: PINS Output Enable 32
reg <271:264> Matrix OUT: PIN6 Digital Output Source (SCL with VI/Input & NMOS open-drain) 33
reg <279:272> Matrix OUT: PIN7 Digital Output Source (SDA with VI/Input & NMOS open-drain) 34
reg <287:280> Matrix OUT: PIN8 Digital Output Source 35
reg <295:288> Matrix OUT: PIN8 Output Enable 36
reg <303:296> Matrix OUT: PIN10 Digital Output Source 37
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Table 28. Matrix Output Table

Register Bit Matrix Output Signal Function Matrix Output
Address Note: For each Address, the two most significant bits are unused) Number
reg <311:304> Reserved 38
reg <319:312> Reserved 39
reg <327:320> Matrix OUT: Inverter Input 40
reg <335:328> Reserved 41
reg <343:336> Reserved 42
reg <351:344> Matrix OUT: PIN12 Digital Output Source 43
reg <359:352> Matrix OUT: PIN12 Output Enable 44
reg <367:360> Matrix OUT: PIN13 Digital Output Source 45
reg <375:368> Reserved 46
reg <383:376> Reserved 47
reg <391:384> Reserved 48
reg <399:392> Reserved 49
reg <407:400> Matrix OUT: PIN14 Digital Output Source 50
reg <415:408> Matrix OUT: ACMPO PDB (Power Down) 51
reg <423:416> Matrix OUT: ACMP1 PDB (Power Down) 52
reg <431:424> Matrix OUT: ACMP2 PDB (Power Down) 53
reg <439:432> Reserved 54
reg <447:440> Matrix OUT: Input of Filter_0 with fixed time edge detector 55
reg <455:448> Matrix OUT: Input of Filter_1 with fixed time edge detector 56
reg <463:456> Matrix OUT: Input of Programmable Delay & Edge Detector 57
reg <471:464> Matrix OUT: OSC 25 KHz/2 MHz PDB (Power Down) 58
reg <479:472> Matrix OUT: OSC 25 MHz PDB (Power Down) 59
reg <487:480> Matrix OUT: INO of LUT2_0 or Clock Input of DFFO 60
reg <495:488> Matrix OUT: IN1 of LUT2_0 or Data Input of DFF0 61
reg <5603:496> Matrix OUT: INO of LUT2_1 or Clock Input of DFF1 62
reg <511:504> Matrix OUT: IN1 of LUT2_1 or Data Input of DFF1 63
reg <619:512> Matrix OUT: INO of LUT2_2 or Clock Input of DFF2 64
reg <527:520> Matrix OUT: IN1 of LUT2_2 or Data Input of DFF2 65
reg <635:528> Matrix OUT: INO of LUT2_3 or Clock Input of PGEN 66
reg <543:536> Matrix OUT: IN1 of LUT2_3 or RSTB of PGEN 67
reg <651:544> Matrix OUT: INO of LUT3_0 or Clock Input of DFF3 68
reg <5659:552> Matrix OUT: IN1 of LUT3_0 or Data Input of DFF3 69
reg <567:560> Matrix OUT: IN2 of LUT3_0 or RSTB (SETB) of DFF3 70
reg <575:568> Matrix OUT: INO of LUT3_1 or Clock Input of DFF4 71
reg <5683:576> Matrix OUT: IN1 of LUT3_1 or Data Input of DFF4 72
reg <591:584> Matrix OUT: IN2 of LUT3_1 or RSTB (SETB) of DFF4 73
reg <5699:592> Matrix OUT: INO of LUT3_2 or Clock Input of DFF5 74
reg <607:600> Matrix OUT: IN1 of LUT3_2 or Data Input of DFF5 75
reg <615:608> Matrix OUT: IN2 of LUT3_2 or RSTB (SETB) of DFF5 76
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Table 28. Matrix Output Table

Register Bit Matrix Output Signal Function Matrix Output
Address Note: For each Address, the two most significant bits are unused) Number

reg <623:616> Matrix OUT: INO of LUT3_3 or Clock Input of DFF6 77
reg <631:624> Matrix OUT: IN1 of LUT3_3 or Data Input of DFF6 78
reg <639:632> Matrix OUT: IN2 of LUT3_3 or RSTB (SETB) of DFF6 79
reg <647:640> Matrix OUT: INO of LUT3_4 or Clock Input of DFF7 80
reg <655:648> Matrix OUT: IN1 of LUT3_4 or Data Input of DFF7 81

reg <663:656> Matrix OUT: IN2 of LUT3_4 or RSTB (SETB) of DFF7 82

reg <671:664> Matrix OUT: INO of LUT3_5 or Delay2 Input (or Counter2 RST Input) 83
reg <679:672> Matrix OUT: IN1 of LUT3_5 or External Clock Input of Delay2 (or Counter2) 84
reg <687:680> Matrix OUT: IN2 of LUT3_5 85
reg <695:688> Matrix OUT: INO of LUT3_6 or Delay3 Input (or Counter3 RST Input) 86
reg <703:696> Matrix OUT: IN1 of LUT3_6 or External Clock Input of Delay3 (or Counter3) 87
reg <711:704> Matrix OUT: IN2 of LUT3_6 88
reg <719:712> Matrix OUT: INO of LUT3_7 or Delay4 Input (or Counter4 RST Input) 89
reg <727:720> Matrix OUT: IN1 of LUT3_7 or External Clock Input of Delay4 (or Counter4) 90
reg <735:728> Matrix OUT: IN2 of LUT3_7 91

reg <743:736> Matrix OUT: INO of LUT3_8 or Delay5 Input (or Counter5 RST Input) 92

reg <751:744> Matrix OUT: IN1 of LUT3_8 or External Clock Input of Delay5 (or Counter5) 93
reg <759:752> Matrix OUT: IN2 of LUT3_8 94
reg <767:760> Matrix OUT: INO of LUT3_9 or Delay6 Input (or Counter6 RST Input) 95
reg <775:768> Matrix OUT: IN1 of LUT3_9 or External Clock Input of Delay6 (or Counter6) 96
reg <783:776> Matrix OUT: IN2 of LUT3_9 97
reg <791:784> Matrix OUT: INO of LUT3_10 or Input of Pipe Delay 98
reg <799:792> Matrix OUT: IN1 of LUT3_10 or RSTB of Pipe Delay 99
reg <807:800> Matrix OUT: IN2 of LUT3_10 or Clock of Pipe Delay 100
reg <815:808> Matrix OUT: INO of LUT4_0 or DelayO Input (or Counter0 RST/SET Input) 101
reg <823:816> Matrix OUT: IN1 of LUT4_0 or External Clock Input of Delay0 (or CounterQ) 102
reg <831:824> Matrix OUT: IN2 of LUT4_0 or UP Input of FSMO 103
reg <839:832> Matrix OUT: IN3 of LUT4_0 or KEEP Input of FSMO 104
reg <847:840> Matrix OUT: INO of LUT4_1 or Delay1 Input (or Counter1 RST/SET Input) 105
reg <855:848> Matrix OUT: IN1 of LUT4_1 or External Clock Input of Delay1 (or Counter1) 106
reg <863:856> Matrix OUT: IN2 of LUT4_1 or UP Input of FSM1 107
reg <871:864> Matrix OUT: IN3 of LUT4_1 or KEEP Input of FSM1 108
reg <879:872> Matrix OUT: PD of crystal oscillator by reg<1268> 109
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8.3 Connection Matrix Virtual Inputs

As mentioned previously, the Connection Matrix inputs come from the outputs of various digital macrocells on the device. Eight
of the Connection Matrix inputs have the special characteristic that the state of these signal lines comes from a corresponding
data bit written as a register value via 12C. This gives the user the ability to write data via the serial channel, and have this
information translated into signals that can be driven into the Connection Matrix and from the Connection Matrix to the digital
inputs of other macrocells on the device. The 12C address for reading and writing these register values is at byte 0244.

Six of the eight Connection Matrix Virtual Inputs are dedicated to this virtual input function. An I2C write command to these register
bits will set the signal values going into the Connection Matrix to the desired state. Aread command to these register bits will read
either the original data values coming from the NVM memory bits (that were loaded during the initial device startup), or the values
from a previous write command (if that has happened).

Two of the eight Connection Matrix Virtual Inputs are shared with Pin digital inputs,(Pin6 Digital or I2C_virtual_0 Input) and (Pin7
Digital or 12C_virtual_1 Input). If the virtual input mode is selected, an [2C write command to these register bits will set the signal
values going into the Connection Matrix to the desired state. A read command to these register bits will read either the original
data values coming from the NVM memory bits (that were loaded during the initial device startup), or the values from a previous
write command (if that has happened). Two register bits select whether the Connection Matrix input comes from the pin input or
from the virtual register:

* reg <1074> Select SCL & Virtual Input O or PIN6
* reg <1082> Select SDA & Virtual Input 1 or PIN7

See table below for Connection Matrix Virtual Inputs.

M?:::;:Em Matrix Input Signal Function Azzgésst:;sB(';)
32 12C_virtual_0 Input reg<1952>
33 12C_virtual_1 Input reg<1953>
34 12C_virtual_2 Input reg<1954>
35 12C_virtual_3 Input reg<1955>
36 12C_virtual_4 Input reg<1956>
37 12C_virtual_5 Input reg<1957>
38 12C_virtual_6 Input reg<1958>
39 12C_virtual_7 Input reg<1959>

8.4 Connection Matrix Virtual Outputs

The digital outputs of the various macrocells are routed to the Connection Matrix to enable interconnections to the inputs of other
macrocells in the device. At the same time, it is possible to read the state of each of the macrocell outputs as a register value via
12C. This option, called Connection Matrix Virtual Outputs, allows the user to remotely read the values of each macrocell output.
The I°C addresses for reading these register values are at bytes 0240 to 0247. Write commands to these same register values
will be ignored (with the exception of the Virtual Input register bits at byte 0244).
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9.0 Combination Function Macrocells

The SLG46535 has seventeen combination function macrocells that can serve more than one logic or timing function. In each
case, they can serve as a Look Up Table (LUT), or as another logic or timing function. See the list below for the functions that
can be implemented in these macrocells:

+ Three macrocells that can serve as either 2-bit LUTs or as D Flip Flops;

« Five macrocells that can serve as either 3-bit LUTs or as D Flip Flops with Set/Reset Input;

» One macrocell that can serve as either 3-bit LUT or as Pipe Delay;

» One macrocell that can serve as either 2-bit LUT or as Programmable Pattern Generator (PGEN);
» Five macrocells that can serve as either 3-bit LUTs or as 8-Bit Counter / Delays ;

+ Two macrocells that can serve as either 4-bit LUTs or as 16-Bit Counter / Delays.

Inputs/Outputs for the 17 combination function macrocells are configured from the connection matrix with specific logic functions
being defined by the state of NVM bits.

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).

9.1 2-Bit LUT or D Flip Flop Macrocells

There are three macrocells that can serve as either 2-bit LUTs or as D Flip Flops. When used to implement LUT functions, the
2-bit LUTs each take in two input signals from the connection matrix and produce a single output, which goes back into the
connection matrix. When used to implement D Flip Flop function, the two input signals from the connection matrix go to the data
(D) and clock (clk) inputs for the Flip Flop, with the output going back to the connection matrix.

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)

S0 INT reg <1207> DFF or Latch Select
. . reg <1206> Output Select (Q or nQ
From Connection Matrix Output <61>] 2.bit LUTO ou reS <1208> DFF Initial Polgrity Sele)ct
0: 2-bit LUTO IN1 =D
1: DFFO Data 1
- INO r—— - =
I LUT Truth 1
| Table |

SO | To Connection Matrix

4-bits NVM Input <8>

reg <1207:1204>

0: 2-bit LUTO OUT
1: DFFO OUT

T T

| DFF 1 d
D | Registers |

L - - —

DFFO QinQ

From Connection Matrix Output <60>

0: 2-bit LUTO INO
1: DFFO clk

> clk

1-bit NVM
reg <1191>

Figure 12. 2-bit LUTO or DFFO0
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SO

From Connection Matrix Output <63>|

0: 2-bit LUT1 IN1

1: DFF1 Data 1

From Connection Matrix Output <62>

0: 2-bit LUT1 INO
1: clk

2
DFF1

reg <1203> DFF or Latch Select
reg <1202> Output Select (Q or nQ)
reg <1201> DFF Initial Polarity Select

SO | To Connection Matrix
Input <9>

0: 2-bit LUT1 OUT

IN1
2-bit LUT1 our
INO r-—- - -
I LUT Truth 1
| Table |
4-bits NVM
reg <1203:1200>
|r DFF 1|
D | Registers |
L — — — — 4
DFF1 amna
> clk

1-bit NVM

1: DFF1 OUT

reg <1190>

Figure 13. 2-bit LUT1 or DFF1

From Connection Matrix Output <65>|

0: 2-bit LUT2 IN1
1: DFF2 Data

reg <1215> DFF or Latch Select
reg <1214> Output Select (Q or nQ)
reg <1213> DFF Initial Polarity Select

SO | To Connection Matrix
Input <10>

0: 2-bit LUT2 OUT

From Connection Matrix Output <64>

0: 2-bit LUT2 INO
1: DFF2 clk

1-bit NVM

IN1
2-bit LUT2 our
MO T LUT Truth |
| Table |
4-bits NVM
reg <1215:1212>
|r DFF 1|
D | Registers |
L - - - -4
DFF2 ama
> clk

1: DFF2 OUT

reg <1189>

Figure 14. 2-bit LUT2 or DFF2
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9.1.1 2-Bit LUT or D Flip Flop Macrocells Used as 2-Bit LUTs

Table 29. 2-bit LUTO Truth Table Table 31. 2-bit LUT2 Truth Table
IN1 INO ouT IN1 INO ouT
0 0 reg <1204> LSB 0 0 reg <1212> LSB
0 1 reg <1205> 0 1 reg <1213>
1 0 reg <1206> 1 0 reg <1214>
1 1 reg <1207> MSB 1 1 reg <1215> MSB

Table 30. 2-bit LUT1 Truth Table

IN1 INO ouT
0 0 reg <1200> LSB
0 1 reg <1201>
1 0 reg <1202>
1 1 reg <1203> MSB

Each Macrocell, when programmed for a LUT function, uses a 4-bit register to define their output function:
2-Bit LUTO is defined by reg<1207:1204>
2-Bit LUT1 is defined by reg<1203:1200>
2-Bit LUT2 is defined by reg<1215:1212>

The table below shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that can be
created within each of the two 2-bit LUT logic cells.

Table 32. 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
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9.1.2 2-Bit LUT or D Flip Flop Macrocells Used as D Flip Flop Register Settings

Table 33. DFFO0 Register Settings

Register Bit
Signal Function Address Register Definition
LUT2_0 or DFFO 1191 0: LUT2_0
Select 1: DFFO
DFFO Initial Polarity 1205 0: Low
Select 1: High
DFFO Output Select 1206 0: Q output

1: nQ output

DFFO or Latch 1207 0: DFF function
Select 1: Latch function

Table 34. DFF1 Register Settings

Register Bit
Signal Function Address Register Definition
LUT2_1 or DFF1 1190 0: LUT2_1
Select 1: DFF1
DFF1 Initial Polarity 1201 0: Low
Select 1: High
DFF1 Output Select 1202 0: Q output

1: nQ output

Select or Latch 1203 0: DFF function
select 1: Latch function

Table 35. DFF2 Register Settings

Register Bit
Signal Function Address Register Definition
LUT2_2 or DFF2 1189 0: LUT2_2
Select 1: DFF2
DFF2 Initial Polarity 1213 0: Low
Select 1: High
DFF2 Output Select 1214 0: Q output

1: nQ output

DFF2 or Latch 1215 0: DFF function
Select 1: Latch function
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9.3 3-Bit LUT or D Flip Flop with Set/Reset Macrocells

There are five macrocells that can serve as either 3-bit LUTs or as D Flip Flops with Set/Reset inputs. When used to implement
LUT functions, the 3-bit LUTs each take in three input signals from the connection matrix and produce a single output, which goes
back into the connection matrix. When used to implement D Flip Flop function, the three input signals from the connection matrix
go to the data (D) and clock (clk) and Set/Reset (nRST/nSET) inputs for the Flip Flop, with the output going back to the connection
matrix.

DFF3 has a user selectable option to allow the macrocell output to either come from the Q/nQ output of one D Flip Flop, or two
D Flip Flops in series, with the first D Flip Flop triggering on the rising clock edge, and the second D Flip Flop triggering on the
falling clock edge.

reg <1223> DFF or Latch Select
reg <1222> Output Select (Q or nQ)
IN2 reg <1221> DFF nRST or nSET Select

reg <1220> DFF Initial Polarity Select
N1 3-bit LUTO our

r—=—-—=-=-n"
INO I LUT Truth 1

| Table |

From Connection
Matrix Output <70>

0: 3-bit LUTO IN2
1: DFF3 nRST/nSET

From Connection
Matrix Output <69>

To Connection Matrix<
Input 12>

8-bits NVM
0: 3-bit LUTO IN1

1: DFF3 D 1 reg <1223:1216> 0: 3-bit LUTO OUT
~ DFF3 1: DFF3 OUT
RST/NSET reg <1471>
n n T
From Connection
Matrix Output <68> D b ald

0: 3-bit LUTO INO
1: DFF3 clk

clk L {>o—|

reg <1471> Selects output from one or two DFF

reg <1222>

1-bit NVM
reg <1187>

Figure 16. 3-bit LUTO or DFF3 with RST/SET
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From Connection
Matrix Output <73>

S0

—>

0: 3-bit LUT1 IN2
1: DFF4 nRST/nSET

From Connection

Matrix Output <72> SO

0: 3-bit LUT1 IN1
1. DFF4 D

From Connection

S1

S1
-

-

reg <1231> DFF or Latch Select

reg <1230> Output Select (Q or nQ)
reg <1229> DFF nRST or nSET Select
reg <1228> DFF Initial Polarity Select

To Connection Matrix

Input <13>

0: 3-bit LUT1 OUT

Matrix Output <71>

0: 3-bit LUT1 INO
1: DFF4 clk

1-bit NVM

IN2
N1 3-bit LUT1 our
r—=—-—=-=-n"
INO I LUT Truth 1
| Table |
8-bits NVM
reg <1231:1224>
|r DFF 1|
D | Registers |
L - - - -4
nRsTnSET DFF4 ana
> clk

1: DFF4 OUT

reg <1186>

From Connection
Matrix Output <76>

0: 3-bit LUT2 IN2
1: DFF5 nRST/nSET

From Connection
Matrix Output <75>

0: 3-bit LUT2 IN1
1. DFF5D

From Connection

Figure 17. 3-bit LUT1 or DFF4 with RST/SET

Matrix Output <74>

0: 3-bit LUT2 INO
1: DFF5 clk

reg <1239> DFF or Latch Select

reg <1238> Output Select (Q or nQ)
reg <1237> DFF nRST or nSET Select
reg <1236> DFF Initial Polarity Select

To Connection Matrix

Input <14>

0: 3-bit LUT2 OUT

IN2
Nt 3-bit LUT2 our
r—=—-—=-=-n"
INO I LUT Truth 1
| Table |
8-bits NVM
reg <1239:1232>
; DFF I
D | Registers |
L - - - -4
nRsT/nseT DFF5 QinG
> clk

1-bit NVM

1: DFF5 OUT

reg <1185>

Figure 18. 3-bit LUT2 or DFF5 with RST/SET
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; IN2 reg <1247> DFF or Latch Select
I\gg—?; 83?"&3'?& S0 reg <1246> Output Select (Q or nQ)
p . reg <1245> DFF nRST or nSET Select
) — N1 3-bit LUT3 out reg <1244> DFF Initial Polarity Select
0: 3-bit LUT3 IN2
1: DFF6 nRST/nSET S1
o INO e
I LUT Truth 1
From Connection | Table | ) ]
Matrix Output <78> SO L . To Connection Matrix

Input <15>
8-bits NVM

0: 3-bit LUT3 IN1

1: DFF6 D S1 reg <1247:1240> S1 | 0:3-bitLUT3 OUT
d - T 1: DFF6 OUT
| DFF | o
D | Registers |
From Connection L ——— 1
Matrix Output <77> ARST/INSET DFF6 oo

0: 3-bit LUT3 INO
1: DFF6 clk

> clk

1-bit NVM
reg <1184>

Figure 19. 3-bit LUT3 or DFF6 with RST/SET

IN2 reg <1255> DFF or Latch Select
reg <1254> Output Select (Q or nQ)

From Connection

Matrix Output <82> reg <1253> DFF nRST or nSET Select
|N1 - H ™ .
0: 3-bit LUT4 IN2 3 b|t LUT4 ouT reg <1252> DFF Initial Polarity Select
1: DFF7 nRST/nSET
- INO Cr o
I LUT Truth |
. | Table |
From Connection . \ To Connection Matrix
Matrix Output <81> Input <16>
8-bits NVM
0: 3-bit LUT4 IN1
1: DFF7 D reg <1255:1248> S1 | 09:3-bit LUT4 OUT
. . 1: DFF7 OUT
| DFF 1 -l
D | Registers |
From Connection Lt
Matrix Output <80>
nRST/NSET DFF7 QnQ
0: 3-bit LUT4 INO
1: DFF7 clk > clk
1-bit NVM
reg <1199>

Figure 20. 3-bit LUT4 or DFF7 with RST/SET
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From Connection
Matrix Output <2>

0: 3-bit LUT11 IN2
1: DFF8 nRST/nSET

From Connection
Matrix Output <1>

0: 3-bit LUT11 IN1
1. DFF8 D

From Connection

Matrix Output <0>

0: 3-bit LUT11 INO
1: DFF8 clk

1-bit NVM

IN2
N1 3-bit LUT11 out
r—=—-—=-=-n"
INO I LUT Truth 1
| Table |
8-bits NVM
reg <1375:1368>
I DFF 1|
D | Registers |
L - - - -4

nRsT/nSET DFF8 ana

reg <1375> DFF or Latch Select

reg <1374> Output Select (Q or nQ)
reg <1373> DFF nRST or nSET Select
reg <1372> DFF Initial Polarity Select

To Connection Matrix

Input <40>

0: 3-bit LUT11 OUT

> clk

1: DFF8 OUT

reg <1367>

From Connection
Matrix Output <5>

0: 3-bit LUT12 IN1
1: DFF9 nRST/nSET

From Connection
Matrix Output <4>

0: 3-bit LUT12 IN1
1: DFF9 D

Figure 21. 3-bit LUT11 or DFF8 with RST/SET

IN2

Nt 3-bit LUT12 out

\=

r a
INO I LUT Truth 1

| Table |

8-bits NVM
reg <1383:1376>

reg <1383> DFF or Latch Select

reg <1382> Output Select (Q or nQ)
reg <1381> DFF nRST or nSET Select
reg <1380> DFF Initial Polarity Select

To Connection Matrix

Input <41>

0: 3-bit LUT12 OUT

From Connection S0
Matrix Output <3>

—
0: 3-bit LUT12 INO
1: DFF9 clk S1

I DFF 1
D | Registers |
nRsTinsET DFF9 QinG

1-bit NVM

> clk

1: DFF9 OUT

reg <1366>

Figure 22. 3-bit LUT12 or DFF9 with RST/SET
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From Connection
Matrix Output <8>

0: 3-bit LUT13 IN2
1: DFF10 nRST/nSET

From Connection
Matrix Output <7>

0: 3-bit LUT13 IN1
1. DFF10D

From Connection

Matrix Output <6>

0: 3-bit LUT13 INO
1: DFF10 clk

IN2

N1 3-bit LUT13 our
r—— - -

INO I LUT Truth 1
| Table |

8-bits NVM
reg <1391:1384>

; DFF |

D | Registers |

L— — — —

nRSTnSETDFF10  gna

reg <1391> DFF or Latch Select

reg <1390> Output Select (Q or nQ)
reg <1389> DFF nRST or nSET Select
reg <1388> DFF Initial Polarity Select

To Connection Matrix

Input <42>

0: 3-bit LUT13 OUT

> clk

1-bit NVM

1: DFF10 OUT

reg <1365>

From Connection
Matrix Output <11>

0: 3-bit LUT14 IN2
1: DFF11 nRST/nSET

From Connection

Figure 23. 3-bit LUT13 or DFF10 with RST/SET

Matrix Output <10>

0: 3-bit LUT14 IN1
1: DFF11 D

From Connection S0

Matrix Output <9>

0: 3-bit LUT14 INO
1: DFF11 clk S1

IN2
N1 3-bit LUT14 our
r——-—=-=-n"
INO I LUT Truth 1
| Table |
8-bits NVM
reg <1399:1392>
1 DFF 1
D | Registers |
| S |

reg <1399> DFF or Latch Select

reg <1398> Output Select (Q or nQ)
reg <1397> DFF nRST or nSET Select
reg <1396> DFF Initial Polarity Select

To Connection Matrix

Input <43>

0: 3-bit LUT14 OUT

nRST/nSET DFF11 amna

1-bit NVM

> clk

1: DFF11 OUT

reg <1364>

Figure 24. 3-bit LUT14 or DFF11with RST/SET
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From Connection
Matrix Output <14>

0: 3-bit LUT15 IN2
1: DFF12 nRST/nSET

From Connection
Matrix Output <13>

0: 3-bit LUT15 IN1
1. DFF12D

From Connection

Matrix Output <12>

0: 3-bit LUT15 INO
1: DFF12 clk

IN2
N1 3-bit LUT15 out
r—=—-—=-=-n"
INO I LUT Truth 1
| Table |
8-bits NVM
reg <1407:1400>
I DFF 1|
D | Registers |
L - - - -4

nRsT/nSET DFF12 ana

reg <1407> DFF or Latch Select

reg <1406> Output Select (Q or nQ)
reg <1405> DFF nRST or nSET Select
reg <1404> DFF Initial Polarity Select

To Connection Matrix

Input <44>

0: 3-bit LUT15 OUT

> clk

1-bit NVM

1: DFF12 OUT

reg <1363>

Figure 25. 3-bit LUT15 or DFF12 with RST/SET

IN2

From Connection
Matrix Output <17>

0: 3-bit LUT16 IN2
1: DFF13 nRST/nSET

N1 3-bit LUT16 out

From Connection

Matrix Output <16>

0: 3-bit LUT16 IN1

1: DFF13 D

From Connection S0

r a
INO I LUT Truth 1

| Table |

8-bits NVM

reg <1415:1408>

reg <1415> DFF or Latch Select

reg <1414> Output Select (Q or nQ)
reg <1413> DFF nRST or nSET Select
reg <1412> DFF Initial Polarity Select

To Connection Matrix

Input <45>

0: 3-bit LUT16 OUT

I DFF 1

Matrix Output <15>

——
0: 3-bit LUT16 INO s1

D | Registers |

L— — — — 1

nrRsT/nSET DFF13 QinG

1: DFF13 clk

1-bit NVM

> clk

1: DFF13 OUT

reg <1362>

Figure 26. 3-bit LUT16 or DFF13 with RST/SET
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From Connection
Matrix Output <20>

0: 3-bit LUT17 IN2
1: DFF14 nRST/nSET

From Connection
Matrix Output <19>

0: 3-bit LUT17 IN1
1. DFF14 D

From Connection

IN2

IN1

-~ INO

3-bit LUT17 our

r—— - -
I LUT Truth 1
| Table |

8-bits NVM
reg <1423:1416>

reg <1423> DFF or Latch Select

reg <1422> Output Select (Q or nQ)
reg <1421> DFF nRST or nSET Select
reg <1420> DFF Initial Polarity Select

To Connection Matrix

Input <46>

0: 3-bit LUT17 OUT

D

Matrix Output <18>

0: 3-bit LUT17 INO
1: DFF14 clk

> clk

1-bit NVM

I DFF 1
| Registers |

L— — — —

nRsTnSETDFF14  gna

1: DFF14 OUT

reg <1361>

Figure 27. 3-bit LUT17 or DFF14 with RST/SET
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9.3.1 3-Bit LUT or D Flip Flop Macrocells Used as 3-Bit LUTs

Table 36. 3-bit LUTO Truth Table Table 40. 3-bit LUT4 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <1216> LSB 0 0 0 reg <1248> LSB
0 0 1 reg <1217> 0 0 1 reg <1249>
0 1 0 reg <1218> 0 1 0 reg <1250>
0 1 1 reg <1219> 0 1 1 reg <1251>
1 0 0 reg <1220> 1 0 0 reg <1252>
1 0 1 reg <1221> 1 0 1 reg <1253>
1 1 0 reg <1222> 1 1 0 reg <1254>
1 1 1 reg <1223> MSB 1 1 1 reg <1255> MSB
Table 37. 3-bit LUT1 Truth Table Table 41. 3-bit LUT11 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <1224> LSB 0 0 0 reg <1368> LSB
0 0 1 reg <1225> 0 0 1 reg <1369>
0 1 0 reg <1226> 0 1 0 reg <1370>
0 1 1 reg <1227> 0 1 1 reg <1371>
1 0 0 reg <1228> 1 0 0 reg <1372>
1 0 1 reg <1229> 1 0 1 reg <1373>
1 1 0 reg <1230> 1 1 0 reg <1374>
1 1 1 reg <1231> MSB 1 1 1 reg <1375> MSB
Table 38. 3-bit LUT2 Truth Table Table 42. 3-bit LUT12 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <1232> LSB 0 0 0 reg <1376> LSB
0 0 1 reg <1233> 0 0 1 reg <1377>
0 1 0 reg <1234> 0 1 0 reg <1378>
0 1 1 reg <1235> 0 1 1 reg <1379>
1 0 0 reg <1236> 1 0 0 reg <1380>
1 0 1 reg <1237> 1 0 1 reg <1381>
1 1 0 reg <1238> 1 1 0 reg <1382>
1 1 1 reg <1239> MSB 1 1 1 reg <1383> MSB
Table 39. 3-bit LUT3 Truth Table Table 43. 3-bit LUT13 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <1240> LSB 0 0 0 reg <1384> LSB
0 0 1 reg <1241> 0 0 1 reg <1385>
0 1 0 reg <1242> 0 1 0 reg <1386>
0 1 1 reg <1243> 0 1 1 reg <1387>
1 0 0 reg <1244> 1 0 0 reg <1388>
1 0 1 reg <1245> 1 0 1 reg <1389>
1 1 0 reg <1246> 1 1 0 reg <1390>
1 1 1 reg <1247> MSB 1 1 1 reg <1391> MSB
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Table 44. 3-bit LUT14 Truth Table Table 46. 3-bit LUT16 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <1392> LSB 0 0 0 reg <1408> LSB
0 0 1 reg <1393> 0 0 1 reg <1409>
0 1 0 reg <1394> 0 1 0 reg <1410>
0 1 1 reg <1395> 0 1 1 reg <1411>
1 0 0 reg <1396> 1 0 0 reg <1412>
1 0 1 reg <1397> 1 0 1 reg <1413>
1 1 0 reg <1398> 1 1 0 reg <1414>
1 1 1 reg <1399> MSB 1 1 1 reg <1415> MSB
Table 45. 3-bit LUT15 Truth Table Table 47. 3-bit LUT17 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <1400> LSB 0 0 0 reg <1416> LSB
0 0 1 reg <1401> 0 0 1 reg <1417>
0 1 0 reg <1402> 0 1 0 reg <1418>
0 1 1 reg <1403> 0 1 1 reg <1419>
1 0 0 reg <1404> 1 0 0 reg <1420>
1 0 1 reg <1405> 1 0 1 reg <1421>
1 1 0 reg <1406> 1 1 0 reg <1422>
1 1 1 reg <1407> MSB 1 1 1 reg <1423> MSB

Each Macrocell, when programmed for a LUT function, uses a 8-bit register to define their output function:
3-Bit LUTO is defined by reg<1223:1216>
3-Bit LUT1 is defined by reg<1231:1324>
3-Bit LUT2 is defined by reg<1239:1232>
3-Bit LUT3 is defined by reqg<1247:1240>
3-Bit LUT4 is defined by reg<1255:1248>

The table below shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that can be
created within each of the six 3-bit LUT logic cells.

Table 48. 3-bit LUT Standard Digital Functions

Function MSB LSB
AND-3 1 0 0 0 0 0 0 0
NAND-3 0 1 1 1 1 1 1 1
OR-3 1 1 1 1 1 1 1 0
NOR-3 0 0 0 0 0 0 0 1
XOR-3 1 0 0 1 0 1 1 0
XNOR-3 0 1 1 0 1 0 0 1
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9.3.2 3-Bit LUT or D Flip Flop Macrocells Used as D Flip Flop Register Settings

Table 49. DFF3 Register Settings

Register Bit
Signal Function Address Register Definition
LUT3_0 or DFF3 reg<1187> 0: LUT3 0
Select 1: DFF3
DFF3 Initial Polarity reg<1220> 0: Low
Select 1: High
DFF3 nRST/nSET reg<1221> 1: nSET from matrix out
Select 0: nRST from matrix out
DFF3 Output Select reg<1222> 0: Q output
1: nQ output
DFF3 or Latch reg<1223> 0: DFF function
Select 1: Latch function
Table 50. DFF4 Register Settings
Register Bit
Signal Function Address Register Definition
LUT3_1 or DFF4 reg<1186> 0: LUT3_ 1
Select 1: DFF4
DFF4 Initial Polarity reg<1128> 0: Low
Select 1: High
DFF4 nRST/nSET reg<1129> 1: nSET from matrix out
Select 0: nRST from matrix out
DFF4 Output Select reg<1130> 0: Q output
1: nQ output
DFF4 or Latch reg<1131> 0: DFF function
Select 1: Latch function
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Table 51. DFF5 Register Settings

Register Bit
Signal Function Address Register Definition
LUT3_2 or DFF5 reg<1185> 0: LUT3 2
Select 1: DFF5
DFFS5 Initial Polarity reg<1236> 0: Low
Select 1: High
DFF5 nRST/nSET reg<1237> 1: nSET from matrix out
Select 0: nRST from matrix out
DFF5 Output Select reg<1238> 0: Q output

1: nQ output

DFF5 or Latch reg<1239> 0: DFF function
Select 1: Latch function

Table 52. DFF6 Register Settings

Register Bit
Signal Function Address Register Definition
LUT3_3 or DFF6 reg<1184> 0: LUT3_3
Select 1: DFF6
DFFG Initial Polarity reg<1244> 0: Low
Select 1: High
DFF6 nRST/nSET reg<1245> 1: nSET from matrix out
Select 0: nRST from matrix out
DFF6 Output Select reg<1246> 0: Q output

1: nQ output

DFF6 or Latch reg<1247> 0: DFF function
Select 1: Latch function

Table 53. DFF7 Register Settings

Register Bit
Signal Function Address Register Definition
LUT3_4 or DFF7 reg<1199> 0: LUT3_4
Select 1: DFF7
DFF7 Initial Polarity reg<1252> 0: Low
Select 1: High
DFF7 nRST/nSET reg<1253> 1: nSET from matrix out
Select 0: nRST from matrix out
DFF7 Output Select reg<1254> 0: Q output

1: nQ output

DFF7 or Latch reg<1255> 0: DFF function
Select 1: Latch function
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9.4 Initial Polarity Operations
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Figure 28. DFF Polarity Operations
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9.5 3-Bit LUT or Pipe Delay Macrocell

There is one macrocell that can serve as either a 3-bit LUT or as a Pipe Delay.

When used to implement LUT functions, the 3-bit LUT take in three input signals from the connection matrix and produces a single
output, which goes back into the connection matrix.

When used as a pipe delay, there are three inputs signals from the matrix, Input (IN), Clock (CLK) and Reset (nRST). The pipe
delay cell is built from 16 D Flip-Flop logic cells that provide the three output options, two of 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 first delay option is fixed at the output
of the first flip-flop stage. The other 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 16-input mux that is controlled by reg <1259:1256>
for OUTO and reg <1263:1260> for OUT1. The 16-input mux is used to select the amount of delay.

The overall time of the delay is based on the clock used in the SLG46535 design. Each DFF cell has a time delay of the inverse
of the clock time (either external clock or the RC Oscillator within the SLG46535). The sum of the number of DFF cells used will
be the total time delay of the Pipe Delay logic cell.

Note: CLK is rising edge triggered.

reg <1263:1256>

From Connection 1 LU_I]' glruth I
Matrix Output <98> INO |L_ fl_e__:

From Connection
Matrix Output <99>
—

N1 3-bit LUT10 our
From Connection
Matrix Output <10fi> IN2

reg <1263:1260>
OUT1

reg <1271>
%—»

EEEEEEEEEE / To Connection
Matrix Input<26>

From Connection —t—P»| IN
Matrix Output <98>
From Connection —+—p» NRST 16 Fllp-FlOpS
Matrix Output <99>
From Connection —+—p»| CLK
Matrix Output <100>
NEEEEEEEEN \
5 OouTo
H >
To Connection
Matrix Input <25>

1 Pipe OUT

reg <1259:1256>

Figure 29. 3-bit LUT10 or Pipe Delay

To Connection
Matrix Input <24>

reg <1270>
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9.5.1 3-Bit LUT or Pipe Delay Macrocells Used as 3-Bit LUTs

Table 54. 3-bit LUT10 Truth Table

IN2 IN1 INO ouT
0 0 0 reg <1256> LSB
0 0 1 reg <1257>
0 1 0 reg <1258>
0 1 1 reg <1259>
1 0 0 reg <1260>
1 0 1 reg <1261>
1 1 0 reg <1262>
1 1 1 reg <1263> MSB

Each Macrocell, when programmed for a LUT function, uses a 8-bit register to define their output function:
3-Bit LUT10 is defined by reg<1263:1256>

9.5.2 3-Bit LUT or Pipe Delay Macrocells Used as Pipe Delay Register Settings

Table 55. Pipe Delay Register Settings

Register Bit
Signal Function Address Register Definition
LUT3_10 or Pipe reg<1270> 0: LUT3_10
Delay Output Select 1: 1 Pipe Delay Output
OUTO select reg<1259:1256>
OUT1 select reg<1263:1260>
Pipe delay OUT1 reg<1271> 0: Non-inverted
Polarity Select Bit 1: Inverted
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9.6 3-Bit LUT or 8-Bit Counter / Delay Macrocells

There are five macrocells that can serve as either 3-bit LUTs or as Counter / Delays. When used to implement LUT function, the
3-bit LUT takes in three input signals from the connection matrix and produces a single output, which goes back into the connec-
tion matrix. When used to implement 8-Bit Counter / Delay function, two of the three input signals from the connection matrix go
to the external clock (ext_clk) and reset (DLY_in/CNT_Reset) for the counter/delay, with the output going back to the connection
matrix.

These macrocells can also operate in a one-shot mode, which will generate an output pulse of user-defined width.

These macrocells can also operate in a frequency detection or edge detection mode.

For timing diagrams refer to section 9.8 CNT/DLY/FSM Timing Diagrams.

Two of the five macrocells can have their active count value read via I°C (CNT4 and CNTG6). See Section 19.5.1.2 Reading Counter
Data via 12C for further details.

9.6.1 3-Bit LUT or 8- Bit CNT/DLY Block Diagrams

From Connection
Matrix Output <85>
P IN2
3-bit LUTS
From Connection IN1
Matrix Output <84>
ouT
0: 3-bit LUT5 IN1
1: CNT/DLY2 clk P
INO r 0
I LUT Truth 1
| Table |
* ! To Connection
8-bits NVM Matrix Input <17>
reg <1543:1536> S 0: 3-bit LUT5 OUT
. 1: CNT/DLY2 OUT
CNT T
> clk | Data !
L — — — — 4
From Connection

Matrix Output <83>

CNT/DLY2 ouT

DLY_in/CNT_Reset

0: 3-bit LUT5 INO
1: CNT/DLY2 RST

1-bit NVM
reg <1198>

Figure 30. 3-bit LUTS5 or CNT/DLY2
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From Connection
Matrix Output <88>

From Connection

Matrix Output <87>

0: 3-bit LUT6 IN1
1: CNT/DLY3 clk

From Connection

Matrix Output <86>

0: 3-bit LUT6 INO
1: CNT/DLY3 RST

- IN2
3-bit LUT6
IN1
ouT

INO r-- -

I LUT Truth 1

| Table |

8-bits NVM
reg <1551:1554>
CNT
D clk | Data !
L — — — — 4

CNT/DLY3 ouT

1-bit NVM

DLY_in/CNT_Reset

reg <1197>

From Connection
Matrix Output <91>

Figure 31. 3-bit LUT6 or CNT/DLY3

From Connection

Matrix Output <90>

0: 3-bit LUT7 IN1

1: CNT/DLY4 clk

From Connection

Matrix Output <89>

0: 3-bit LUT7 INO
1: CNT/DLY4 RST

P IN2
3-bit LUT7
IN1
ouT
INO r-—- - ="
| LUT Truth |
| Table |
8-bits NVM
reg <1559:1592>
CNT
> clk | Data !

=

e |

CNT/DLY4 out

1-bit NVM

DLY_in/CNT_Reset

reg <1196>

Figure 32. 3-bit LUT7 or CNT/DLY4

To Connection
Matrix Input <18>

0: 3-bit LUT6 OUT
1: CNT/DLY3 OUT

To Connection
Matrix Input <19>

0: 3-bit LUT7 OUT
1: CNT/DLY4 OUT
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From Connection
Matrix Output <94>
P IN2
3-bit LUT8
From Connection IN1
Matrix Output <93>
ouT
0: 3-bit LUT8 IN1
1: CNT/DLY5 clk [
/ INO r 0
| LUT Truth |
| Table |
* * To Connection
8-bits NVM Matrix Input <20>
reg <1567:1560> S1 0: 3-bit LUT8 OUT
. 1: CNT/DLY5 OUT
CNT =
> clk | Data !
| ISR
From Connection
Matrix Output <92>
CNT/DLY5 ouT

0: 3-bit LUT8 INO
1: CNT/DLY5 RST

DLY_in/CNT_Reset

1-bit NVM
reg <1195>

Figure 33. 3-bit LUT8 or CNT/DLY5

From Connection
Matrix Output <97>
P IN2
3-bit LUT9
From Connection IN1
Matrix Output <96>
ouT
0: 3-bit LUT9 IN1
1: CNT/DLY6 clk o
INO r 0
I LUT Truth 1
|  Table |
: * To Connection
8-bits NVM Matrix Input <21>
reg <1575:1568> S1 0: 3-bit LUT9 OUT
. 1: CNT/DLY6 OUT
CNT LT
> clk I Data !
From Connection T

Matrix Output <95>

CNT/DLY6 out

DLY_in/CNT_Reset

0: 3-bit LUT9 INO
1: CNT/DLY6 RST

1-bit NVM
reg <1194>

Figure 34. 3-bit LUT9 or CNT/DLY6
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9.6.2 3-Bit LUT or CNT/DLYs Used as 3-Bit LUTs

Table 56. 3-bit LUT5 Truth Table Table 59. 3-bit LUT8 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <1536> LSB 0 0 0 reg <1560> LSB
0 0 1 reg <1537> 0 0 1 reg <1561>
0 1 0 reg <1538> 0 1 0 reg <1562>
0 1 1 reg <1539> 0 1 1 reg <1563>
1 0 0 reg <1540> 1 0 0 reg <1564>
1 0 1 reg <1541> 1 0 1 reg <1565>
1 1 0 reg <1542> 1 1 0 reg <1566>
1 1 1 reg <1543> MSB 1 1 1 reg <1567> MSB
Table 57. 3-bit LUT6 Truth Table Table 60. 3-bit LUT9 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <1544> LSB 0 0 0 reg <1568> LSB
0 0 1 reg <1545> 0 0 1 reg <1569>
0 1 0 reg <1546> 0 1 0 reg <1570>
0 1 1 reg <1547> 0 1 1 reg <1571>
1 0 0 reg <1548> 1 0 0 reg <1572>
1 0 1 reg <1549> 1 0 1 reg <1573>
1 1 0 reg <1550> 1 1 0 reg <1574>
1 1 1 reg <1551> MSB 1 1 1 reg <1575> MSB
Table 58. 3-bit LUT7 Truth Table
IN2 IN1 INO ouT
0 0 0 reg <1552> LSB
0 0 1 reg <1553>
0 1 0 reg <1554>
0 1 1 reg <1555>
1 0 0 reg <1556>
1 0 1 reg <1557>
1 1 0 reg <1558>
1 1 1 reg <1559> MSB

Each Macrocell, when programmed for a LUT function, uses a 8-bit register to define their output function:
3-Bit LUTS is defined by reg<1543:1536>
3-Bit LUTEG is defined by reg<1551:1544>
3-Bit LUT7 is defined by reg<1559:1552>
3-Bit LUTS is defined by reg<1567:1560>

3-Bit LUT9 is defined by reg<1575:1568>
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9.6.3 3-Bit LUT or 8-Bit Counter / Delay Macrocells Used as 8-Bit Counter / Delay Register Settings

Table 61. CNT/DLY2 Register Settings

or asynchronous
counter reset

01: on falling edge only (for delay & counter reset)
10: on rising edge only (for delay & counter reset)

Register Bit
Signal Function Address Register Definition
LUT3_5or reg<1198> 0: LUT3_5
Counter2 Select 1: Counter2
Delay2 Mode Select | reg<1273:1272> | 00: on both falling and rising edges (for delay & counter reset)

11: no delay on either falling or rising edges / counter high level reset

Counter/delay2
Clock Source Select

reg<1276:1274>

000: Internal OSC clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: 25 MHz OSC clock
110: External Clock
111: Counter1 Overflow

Counter/delay2
Output Selection for
Counter mode

reg<1277>

0: Default Output
1: Edge Detector Output

Counter/delay2
Mode Selection

reg<1279:1278>

00: Delay mode
01: One Shot

10: Freq. Detect
11: Counter mode

Counter/delay2
Control Data

reg<1543:1536>

1-255

Table 62. CNT/DLY3

Register Settings

or asynchronous
counter reset

01: on falling edge only (for delay & counter reset)
10: on rising edge only (for delay & counter reset)

Register Bit
Signal Function Address Register Definition
LUT3 6 or reg<1197> 0: LUT3 6
Counter3 Select 1: Counter3
Delay3 Mode Select | reg<1281:1280> | 00: on both falling and rising edges (for delay & counter reset)

11: no delay on either falling or rising edges / counter high level reset

Counter/delay3
Clock Source Select

reg<1284:1282>

000: Internal OSC clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: 25 MHz OSC clock
110: External Clock
111: Counter2 Overflow

Counter/delay3
Output Selection for
Counter mode

reg<1285>

0: Default Output
1: Edge Detector Output

Counter/delay2
Mode Selection

reg<1287:1286>

00: Delay mode
01: One Shot

10: Freq. Detect
11: Counter mode

Counter/delay3
Control Data

reg<1551:1544>

1-255
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Table 63. CNT/DLY4

Register Settings

or asynchronous
counter reset

Register Bit
Signal Function Address Register Definition
LUT3_7 or reg<1196> 0: LUT3_7
Counter4 Select 1: Counter4
Delay4 Mode Select | reg<1289:1288> | 00: on both falling and rising edges (for delay & counter reset)

01: on falling edge only (for delay & counter reset)
10: on rising edge only (for delay & counter reset)
11: no delay on either falling or rising edges / counter high level reset

Counter/delay4
Clock Source Select

reg<1292:1290>

000: Internal OSC clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: 25 MHz OSC clock
110: External Clock

111: Counter3 Overflow

Counter/delay4
Output Selection for
Counter mode

reg<1293>

0: Default Output
1: Edge Detector Output

Counter/delay4
Mode Selection

reg<1295:1294>

00: Delay mode
01: One Shot

10: Freq. Detect
11: Counter mode

Counter/delay4
Control Data

reg<1559:1552>

1-255

Table 64. CNT/DLY5

Register Settings

or asynchronous
counter reset

Register Bit
Signal Function Address Register Definition
LUT3 8or reg<1195> 0: LUT3_8
Counter5 Select 1: Counter5
Delay5 Mode Select | reg<1297:1296> | 00: on both falling and rising edges (for delay & counter reset)

01: on falling edge only (for delay & counter reset)
10: on rising edge only (for delay & counter reset)
11: no delay on either falling or rising edges / counter high level reset

Counter/delay5
Clock Source Select

reg<1300:1298>

000: Internal OSC clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: 25 MHz OSC clock
110: External Clock

111: Counter4 Overflow

Counter/delay5
Output Selection for
Counter mode

reg<1301>

0: Default Output
1: Edge Detector Output

Counter/delay5
Mode Selection

reg<1303:1302>

00: Delay mode
01: One Shot

10: Freq. Detect
11: Counter mode

Counter/delay5
Control Data

reg<1567:1560>

1-255
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Table 65. CNT/DLY6 Register Settings

or asynchronous
counter reset

01: on falling edge only (for delay & counter reset)
10: on rising edge only (for delay & counter reset)

Register Bit
Signal Function Address Register Definition
LUT3_9 or reg<1194> 0: LUT3_9
Counterb Select 1: Counter6
Delay6 Mode Select | reg<1305:1304> | 00: on both falling and rising edges (for delay & counter reset)

11: no delay on either falling or rising edges / counter high level reset

Counter/delay6
Clock Source Select

reg<1308:1306>

000: Internal OSC clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: 25 MHz OSC clock
110: External Clock

111: Counter5 Overflow

Counter/delay6
Output Selection for
Counter mode

reg<1309>

0: Default Output
1: Edge Detector Output

Counter/delay6
Mode Selection

reg<1311:1310>

00: Delay mode
01: One Shot

10: Freq. Detect
11: Counter mode

Counter/delay6
Control Data

reg<1575:1568>

1-255
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9.7 4-Bit LUT or 16-Bit Counter / Delay Macrocells

There are two macrocells that can serve as either 4-bit LUTs or as 16-bit Counter / Delays. When used to implement LUT function,
the 4-bit LUT takes in four input signals from the Connection Matrix and produces a single output, which goes back into the
Connection Matrix. When used to implement 16-Bit Counter / Delay function, four input signals from the connection matrix go to
the external clock (ext_clk), reset (DLY_in/CNT_Reset), Keep and Up for the counter/delay, with the output going back to the
connection matrix.

These two macrocells have an optional Finite State Machine (FSM) function. There are two matrix inputs for Up and Keep to
support FSM functionality. Any counter within Green PAK is counting down by default. In FSM mode (CNT/DLY0 and CNT/DLY1)
it is possible to reverse counting by applying High level to Up input. Also, there is a possibility to pause counting by applying High
level to Keep input, after the level goes Low, the counter will proceed counting.

These macrocells can also operate in a one-shot mode, which will generate an output pulse of user-defined width.

These macrocells can also operate in a frequency detection.

Delay time and Output Period can be calculated using the following formulas:

» Delay time: [(Counter data + 2) / CLK input frequency — Offset*];
» Output Period: [(Counter data + 1) / CLK input frequency — Offset™];

One Shot pulse width can be calculated using formula:

» Pulse width = [(Counter Data + 2) / CLK input frequency — Offset*];
*Offset is the asynchronous time offset between the input signal and the first clock pulse.
For timing diagrams refer to section 9.8 CNT/DLY/FSM Timing Diagrams.

Both of these macrocells can have their active count value read via I2C. See Section 79.5.1.2 Reading Counter Data via 12C for
further details.
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9.7.1 4-Bit LUT or 16-Bit CNT/DLY Block Diagram

From Connection E
Matrix Output <104>
0: 4-bit LUTO IN3 S1
1: FSM KEEP /
From Connection } — IN3
Matrix Output <103>
0: 4-bit LUTO IN2
1: FSM UP S1 L N2
4-bit LUTO
From Connection IN1
Matrix Output <102>
ouT
0: 4-bit LUTO IN1
1: CNT/DLYO clk INO -,
I LUT Truth 1
| Table |
- ! To Connection
16-bits NVM Matrix Input <22>
reg <1591:1576> S1 0: 4-bit LUTO OUT
i 1: CNT/DLYO OUT
CNT L
> clk | Data !
| ISR
From Connection
Matrix Output <101> CNTID LYO ouT
0: 4-bit LUTO INO
1: CNT/DLYO RST DLY_in/CNT_Reset
—— KEEP
upP

1-bit NVM
reg <1193>

Figure 35. 4-bit LUTO0 or CNT/DLY0
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From Connection SO
Matrix Output <108>
—
0: 4-bit LUT1 IN3 S1
1: FSM KEEP /
From Connection § — IN3
Matrix Output <107>
0: 4-bit LUT1 IN2
1: FSM UP S1 L N2
4-bit LUT1
From Connection IN1
Matrix Output <106>
ouT
0: 4-bit LUT1 IN1
1: CNT/DLY1 clk
INO r-- o=
I LUT Truth 1
| Table |
* ! To Connection
16-bits NVM Matrix Input <23>
reg <1607:1592> 0: 4-bit LUT1 OUT
S1 1: CNT/DLY1 OUT
CNT LT
> clk | pata |
L — — — — 4
From Connection
Matrix Output <105>
CNT/DLY1 ouT
0: 4-bit LUT1 INO
1: CNT/DLY1 RST DLY_in/CNT_Reset
—— KEEP
uprP

1-bit NVM
reg <1192>

Figure 36. 4-bit LUT1 or CNT/DLY1
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9.7.2 4-Bit LUT or 16-Bit Counter / Delay Macrocells Used as 4-Bit LUTs

Table 66. 4-bit LUTO Truth Table.

Table 67. 4-bit LUT1 Truth Table.

IN3 IN2 IN1 INO ouT IN3 IN2 IN1 INO ouT
0 0 0 0 reg <1576> LSB 0 0 0 0 reg <1592> LSB
0 0 0 1 reg <1577> 0 0 0 1 reg <1593>
0 0 1 0 reg <1578> 0 0 1 0 reg <1594>
0 0 1 1 reg <1579> 0 0 1 1 reg 