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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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40MX and 42MX FPGAs
3.9.3 Output Drive Characteristics for 3.3 V PCI Signaling

Note: *PCI Local Bus Specification, Version 2.1, Section 4.2.2.2.

Table 25 • DC Specification (3.3 V PCI Signaling)1

1. PCI Local Bus Specification, Version 2.1, Section 4.2.2.1.

Symbol Parameter Condition

PCI MX

UnitsMin. Max. Min. Max.

VCCI Supply Voltage for I/Os 3.0 3.6 3.0 3.62

2. Maximum rating for VCCI –0.5 V to 7.0V.

V

VIH Input High Voltage 0.5 VCC + 0.5 0.5 VCCI + 0.3 V

VIL Input Low Voltage –0.5 0.8 –0.3 0.8 V

IIH Input High Leakage Current VIN = 2.7 V 70 10 µA

IIL Input Leakage Current –70 –10 µA

VOH Output High Voltage IOUT = –2 mA 0.9 3.3 V

VOL Output Low Voltage IOUT = 3 mA, 6 mA 0.1 0.1 VCCI V

CIN Input Pin Capacitance 10 10 pF

CCLK CLK Pin Capacitance 5 12 10 pF

LPIN Pin Inductance 20 < 8 nH3

3. Dependent upon the chosen package. PCI recommends QFP and BGA packaging to reduce pin inductance and capacitance.

nH

Table 26 • AC Specifications for (3.3 V PCI Signaling)*

Symbol Parameter
Condition

PCI MX
Units

Min. Max. Min. Max.

ICL Low Clamp Current –5 < VIN  –1 –25 + (VIN +1) /0.015 –60 –10 mA

Slew (r) Output Rise Slew Rate 0.2 V to 0.6 V load 1 4 1.8 2.8 V/ns

Slew (f) Output Fall Slew Rate 0.6 V to 0.2 V load 1 4 2.8 4.0 V/ns
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40MX and 42MX FPGAs
Figure 35 • 40MX Junction Temperature and Voltage Derating Curves (Normalized to TJ = 25°C, VCC = 5.0 V)

Note: This derating factor applies to all routing and propagation delays

Figure 36 • 42MX Junction Temperature and Voltage Derating Curves 
(Normalized to TJ = 25°C, VCCA = 3.3 V)

Note: This derating factor applies to all routing and propagation delays

Table 30 • 42MX Temperature and Voltage Derating Factors(Normalized to TJ = 25°C, VCCA = 3.3 V)

42MX Voltage

Temperature

–55°C –40°C 0°C 25°C 70°C 85°C 125°C

3.00 0.97 1.00 1.10 1.15 1.32 1.36 1.45

3.30 0.84 0.87 0.96 1.00 1.15 1.18 1.26

3.60 0.81 0.84 0.92 0.96 1.10 1.13 1.21

Table 31 • 40MX Temperature and Voltage Derating Factors (Normalized to TJ = 25°C, VCC = 3.3 V)

40MX Voltage

Temperature

–55°C –40°C 0°C 25°C 70°C 85°C 125°C

3.00 1.08 1.12 1.21 1.26 1.50 1.64 2.00

3.30 0.86 0.89 0.96 1.00 1.19 1.30 1.59
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40MX and 42MX FPGAs
Input Module Propagation Delays

tINYH Pad-to-Y HIGH 0.7 0.8 0.9 1.1 1.5 ns

tINYL Pad-to-Y LOW 0.6 0.7 0.8 1.0 1.3 ns

Input Module Predicted Routing Delays1

tIRD1 FO = 1 Routing Delay 2.1 2.4 2.2 3.2 4.5 ns

tIRD2 FO = 2 Routing Delay 2.6 3.0 3.4 4.0 5.6 ns

tIRD3 FO = 3 Routing Delay 3.1 3.6 4.1 4.8 6.7 ns

tIRD4 FO = 4 Routing Delay 3.6 4.2 4.8 5.6 7.8 ns

tIRD8 FO = 8 Routing Delay 5.7 6.6 7.5 8.8 12.4 ns

Global Clock Network

tCKH Input Low to HIGH FO = 16
FO = 128

4.6
4.6

5.3
5.3

6.0
6.0

7.0
7.0

9.8
9.8

ns

tCKL Input High to LOW FO = 16
FO = 128

4.8
4.8

5.6
5.6

6.3
6.3

7.4
7.4

10.4
10.4

ns

tPWH Minimum Pulse
Width HIGH

FO = 16
FO = 128

2.2
2.4

2.6
2.7

2.9
3.1

3.4
3.6

4.8
5.1

ns

tPWL Minimum Pulse
Width LOW

FO = 16
FO = 128

2.2
2.4

2.6
2.7

2.9
3.01

3.4
3.6

4.8
5.1

ns

tCKSW Maximum Skew FO = 16
FO = 128

0.4
0.5

0.5
0.6

0.5
0.7

0.6
0.8

0.8
1.2

ns

tP Minimum Period FO = 16
FO = 128

4.7
4.8

5.4
5.6

6.1
6.3

7.2
7.5

10.0
10.4

ns

fMAX Maximum 
Frequency

FO = 16
FO = 128

188
181

175
168

160
154

139
134

83
80

MHz

Table 34 • A40MX02 Timing Characteristics (Nominal 5.0 V Operation) (continued)
(Worst-Case Commercial Conditions, VCC = 4.75 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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40MX and 42MX FPGAs
tRD3 FO = 3 Routing Delay 1.3 1.4 1.6 1.9 2.7 ns

tRD4 FO = 4 Routing Delay 1.6 1.7 2.0 2.3 3.2 ns

tRD8 FO = 8 Routing Delay 2.6 2.9 3.2 3.8 5.3 ns

Logic Module Sequential Timing3,4

tSUD Flip-Flop (Latch)
Data Input Set-Up

0.3 0.4 0.4 0.5 0.7 ns

tHD Flip-Flop (Latch) Data Input Hold 0.0 0.0 0.0 0.0 0.0 ns

tSUENA Flip-Flop (Latch) Enable Set-Up 0.7 0.8 0.9 1.0 1.4 ns

tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns

tWCLKA Flip-Flop (Latch)
Clock Active Pulse Width

3.4 3.8 4.3 5.0 7.1 ns

tWASYN Flip-Flop (Latch)
Asynchronous Pulse Width

4.5 5.0 5.6 6.6 9.2 ns

tA Flip-Flop Clock Input Period 6.8 7.6 8.6 10.1 14.1 ns

tINH Input Buffer Latch Hold 0.0 0.0 0.0 0.0 0.0 ns

tINSU Input Buffer Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns

tOUTH Output Buffer Latch Hold 0.0 0.0 0.0 0.0 0.0 ns

tOUTSU Output Buffer Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns

fMAX Flip-Flop (Latch) Clock Frequency 215 195 179 156 94 MHz

Input Module Propagation Delays

tINYH Pad-to-Y HIGH 1.1 1.2 1.3 1.6 2.2 ns

tINYL Pad-to-Y LOW 0.8 0.9 1.0 1.2 1.7 ns

tINGH G to Y HIGH 1.4 1.6 1.8 2.1 2.9 ns

tINGL G to Y LOW 1.4 1.6 1.8 2.1 2.9 ns

Input Module Predicted Routing Delays2

tIRD1 FO = 1 Routing Delay 1.8 2.0 2.3 2.7 4.0 ns

tIRD2 FO = 2 Routing Delay 2.1 2.3 2.6 3.1 4.3 ns

tIRD3 FO = 3 Routing Delay 2.3 2.6 3.0 3.5 4.9 ns

tIRD4 FO = 4 Routing Delay 2.6 3.0 3.3 3.9 5.4 ns

tIRD8 FO = 8 Routing Delay 3.6 4.0 4.6 5.4 7.5 ns

Global Clock Network

tCKH Input LOW to HIGH FO = 32
FO = 384

2.6
2.9

2.9
3.2

3.3
3.6

3.9
4.3

5.4
6.0

ns
ns

tCKL Input HIGH to LOW FO = 32
FO = 384

3.8
4.5

4.2
5.0

4.8
5.6

5.6
6.6

7.8
9.2

ns
ns

tPWH Minimum Pulse Width 
HIGH

FO = 32
FO = 384

3.2
3.7

3.5
4.1

4.0
4.6

4.7
5.4

6.6
7.6

ns
ns

Table 40 • A42MX16 Timing Characteristics (Nominal 5.0 V Operation) (continued)(Worst-Case Commercial 
Conditions, VCCA = 4.75 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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40MX and 42MX FPGAs
TTL Output Module Timing4

tDLH Data-to-Pad HIGH 2.5 2.8 3.2 3.7 5.2 ns

tDHL Data-to-Pad LOW 3.0 3.3 3.7 4.4 6.1 ns

tENZH Enable Pad Z to HIGH 2.7 3.0 3.4 4.0 5.6 ns

tENZL Enable Pad Z to LOW 3.0 3.3 3.8 4.4 6.2 ns

tENHZ Enable Pad HIGH to Z 5.4 6.0 6.8 8.0 11.2 ns

tENLZ Enable Pad LOW to Z 5.0 5.6 6.3 7.4 10.4 ns

tGLH G-to-Pad HIGH 2.9 3.2 3.6 4.3 6.0 ns

tGHL G-to-Pad LOW 2.9 3.2 3.6 4.3 6.0 ns

tLCO I/O Latch Clock-to-Out
(Pad-to-Pad), 64 Clock Loading

5.7 6.3 7.1 8.4 11.9 ns

tACO Array Clock-to-Out
(Pad-to-Pad), 64 Clock Loading

8.0 8.9 10.1 11.9 16.7 ns

dTLH Capacitive Loading, LOW to HIGH 0.03 0.03 0.03 0.04 0.06 ns/pF

dTHL Capacitive Loading, HIGH to LOW 0.04 0.04 0.04 0.05 0.07 ns/pF

Table 40 • A42MX16 Timing Characteristics (Nominal 5.0 V Operation) (continued)(Worst-Case Commercial 
Conditions, VCCA = 4.75 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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40MX and 42MX FPGAs
CMOS Output Module Timing5

tDLH Data-to-Pad HIGH 3.1 3.5 3.9 4.6 6.4 ns

tDHL Data-to-Pad LOW 2.4 2.6 3.0 3.5 4.9 ns

tENZH Enable Pad Z to HIGH 2.5 2.8 3.2 3.8 5.3 ns

tENZL Enable Pad Z to LOW 2.8 3.1 3.5 4.2 5.8 ns

tENHZ Enable Pad HIGH to Z 5.2 5.7 6.5 7.6 10.7 ns

tENLZ Enable Pad LOW to Z 4.8 5.3 6.0 7.1 9.9 ns

tGLH G-to-Pad HIGH 4.9 5.4 6.2 7.2 10.1 ns

tGHL G-to-Pad LOW 4.9 5.4 6.2 7.2 10.1 ns

tLSU I/O Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns

tLH I/O Latch Hold 0.0 0.0 0.0 0.0 0.0 ns

tLCO I/O Latch Clock-to-Out
(Pad-to-Pad) 32 I/O

5.5 6.1 6.9 8.1 11.3 ns

tACO Array Latch Clock-to-Out
(Pad-to-Pad) 32 I/O

10.6 11.8 13.4 15.7 22.0 ns

dTLH Capacitive Loading, LOW to HIGH 0.04 0.04 0.04 0.05 0.07 ns/pF

dTHL Capacitive Loading, HIGH to LOW 0.03 0.03 0.03 0.04 0.06 ns/pF

1. For dual-module macros, use tPD1 + tRD1 + tPDn, tCO + tRD1 + tPDn, or tPD1 + tRD1 + tSUD, whichever is appropriate.
2. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating 

device performance. Post-route timing analysis or simulation is required to determine actual performance. 
3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules 

can be obtained from the Timer utility.
4. Set-up and hold timing parameters for the Input Buffer Latch are defined with respect to the PAD and the D input. External 

setup/hold timing parameters must account for delay from an external PAD signal to the G inputs. Delay from an external PAD 
signal to the G input subtracts (adds) to the internal setup (hold) time.

5. Delays based on 35 pF loading

Table 43 • A42MX24 Timing Characteristics (Nominal 3.3 V Operation) (Worst-Case Commercial Conditions, 
VCCA = 3.0 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Logic Module Combinatorial Functions1

tPD Internal Array Module Delay 2.0 1.8 2.1 2.5 3.4 ns

tPDD Internal Decode Module Delay 1.1 2.2 2.5 3.0 4.2 ns

Logic Module Predicted Routing Delays2

tRD1 FO = 1 Routing Delay 1.7 1.3 1.4 1.7 2.3 ns

tRD2 FO = 2 Routing Delay 2.0 1.6 1.8 2.1 3.0 ns

tRD3 FO = 3 Routing Delay 1.1 2.0 2.2 2.6 3.7 ns

tRD4 FO = 4 Routing Delay 1.5 2.3 2.6 3.1 4.3 ns

tRD5 FO = 8 Routing Delay 1.8 3.7 4.2 5.0 7.0 ns

Table 42 • A42MX24 Timing Characteristics (Nominal 5.0 V Operation) (continued)(Worst-Case Commercial 
Conditions, VCCA = 4.75 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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TTL Output Module Timing5 (continued)

tLH I/O Latch Output Hold 0.0 0.0 0.0 0.0 0.0 ns

tLCO I/O Latch Clock-to-Out 
(Pad-to-Pad) 32 I/O

7.7 8.5 9.6 11.3 15.9 ns

tACO Array Latch Clock-to-Out 
(Pad-to-Pad) 32 I/O

14.8 16.5 18.7 22.0 30.8 ns

dTLH Capacitive Loading, LOW to HIGH 0.05 0.05 0.06 0.07 0.10 ns/pF

dTHL Capacitive Loading, HIGH to LOW 0.04 0.04 0.05 0.06 0.08 ns/pF

CMOS Output Module Timing5

tDLH Data-to-Pad HIGH 4.8 5.3 5.5 6.4 9.0 ns

tDHL Data-to-Pad LOW 3.5 3.9 4.1 4.9 6.8 ns

tENZH Enable Pad Z to HIGH 3.6 4.0 4.5 5.3 7.4 ns

tENZL Enable Pad Z to LOW 3.4 4.0 5.0 5.8 8.2 ns

tENHZ Enable Pad HIGH to Z 7.2 8.0 9.0 10.7 14.9 ns

tENLZ Enable Pad LOW to Z 6.7 7.5 8.5 9.9 13.9 ns

tGLH G-to-Pad HIGH 6.8 7.6 8.6 10.1 14.2 ns

tGHL G-to-Pad LOW 6.8 7.6 8.6 10.1 14.2 ns

tLSU I/O Latch Set-Up 0.7 0.7 0.8 1.0 1.4 ns

tLH I/O Latch Hold 0.0 0.0 0.0 0.0 0.0 ns

tLCO I/O Latch Clock-to-Out 
(Pad-to-Pad) 32 I/O

7.7 8.5 9.6 11.3 15.9 ns

tACO Array Latch Clock-to-Out 
(Pad-to-Pad) 32 I/O

14.8 16.5 18.7 22.0 30.8 ns

dTLH Capacitive Loading, LOW to HIGH 0.05 0.05 0.06 0.07 0.10 ns/pF

dTHL Capacitive Loading, HIGH to LOW 0.04 0.04 0.05 0.06 0.08 ns/pF

tHEXT Input Latch External 
Hold 

FO = 32
FO = 486

3.9
4.6

4.3
5.2

4.9
5.8

5.7
6.9

8.1
9.6

ns
ns

tP Minimum Period
(1/fMAX)

FO = 32
FO = 486

7.8
8.6

8.7
9.5

9.5
10.4

10.8
11.9

18.2
19.9

ns
ns

1. For dual-module macros, use tPD1 + tRD1 + tPDn, tCO + tRD1 + tPDn, or tPD1 + tRD1 + tSUD, whichever is appropriate.
2. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating 

device performance. Post-route timing analysis or simulation is required to determine actual performance. 
3. Data applies to macros based on the S-module. Timing parameters for sequential macros constructed from C-modules can be 

obtained from the Timer utility.
4. Set-up and hold timing parameters for the Input Buffer Latch are defined with respect to the PAD and the D input. External 

setup/hold timing parameters must account for delay from an external PAD signal to the G inputs. Delay from an external PAD 
signal to the G input subtracts (adds) to the internal setup (hold) time.

5. Delays based on 35 pF loading.

Table 43 • A42MX24 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial 
Conditions, VCCA = 3.0 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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Table 44 • A42MX36 Timing Characteristics (Nominal 5.0 V Operation)(Worst-Case Commercial Conditions, 
VCCA = 4.75 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Logic Module Combinatorial Functions1

tPD Internal Array Module Delay 1.3 1.5 1.7 2.0 2.7 ns

tPDD Internal Decode Module Delay 1.6 1.8 2.0 2.4 3.3 ns

Logic Module Predicted Routing Delays2

tRD1 FO = 1 Routing Delay 0.9 1.0 1.2 1.4 2.0 ns

tRD2 FO = 2 Routing Delay 1.3 1.4 1.6 1.9 2.7 ns

tRD3 FO =3 Routing Delay 1.6 1.8 2.0 2.4 3.4 ns

tRD4 FO = 4 Routing Delay 2.0 2.2 2.5 2.9 4.1 ns

tRD5 FO = 8 Routing Delay 3.3 3.7 4.2 4.9 6.9 ns

tRDD Decode-to-Output Routing Delay 0.3 0.4 0.4 0.5 0.7 ns

Logic Module Sequential Timing3, 4

tCO Flip-Flop Clock-to-Output 1.3 1.4 1.6 1.9 2.7 ns

tGO Latch Gate-to-Output 1.3 1.4 1.6 1.9 2.7 ns

tSUD Flip-Flop (Latch) Set-Up Time 0.3 0.3 0.4 0.5 0.7 ns

tHD Flip-Flop (Latch) Hold Time 0.0 0.0 0.0 0.0 0.0 ns

tRO Flip-Flop (Latch) Reset-to-Output 1.6 1.7 2.0 2.3 3.2 ns

tSUENA Flip-Flop (Latch) Enable Set-Up 0.7 0.8 0.9 1.0 1.4 ns

tHENA Flip-Flop (Latch) Enable Hold 0.0 0.0 0.0 0.0 0.0 ns

tWCLKA Flip-Flop (Latch) Clock Active 
Pulse Width

3.3 3.7 4.2 4.9 6.9 ns

tWASYN Flip-Flop (Latch) Asynchronous 
Pulse Width

4.4 4.8 5.5 6.4 9.0 ns

Synchronous SRAM Operations

tRC Read Cycle Time 6.8 7.5 8.5 10.0 14.0 ns

tWC Write Cycle Time 6.8 7.5 8.5 10.0 14.0 ns

tRCKHL Clock HIGH/LOW Time 3.4 3.8 4.3 5.0 7.0 ns

tRCO Data Valid After Clock 
HIGH/LOW

3.4 3.8 4.3 5.0 7.0 ns

tADSU Address/Data Set-Up Time 1.6 1.8 2.0 2.4 3.4 ns

Synchronous SRAM Operations (continued)

tADH Address/Data Hold Time 0.0 0.0 0.0 0.0 0.0 ns

tRENSU Read Enable Set-Up 0.6 0.7 0.8 0.9 1.3 ns

tRENH Read Enable Hold 3.4 3.8 4.3 5.0 7.0 ns

tWENSU Write Enable Set-Up 2.7 3.0 3.4 4.0 5.6 ns

tWENH Write Enable Hold 0.0 0.0 0.0 0.0 0.0 ns

tBENS Block Enable Set-Up 2.8 3.1 3.5 4.1 5.7 ns

tBENH Block Enable Hold 0.0 0.0 0.0 0.0 0.0 ns
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Asynchronous SRAM Operations

tRPD Asynchronous Access Time 8.1 9.0 10.2 12.0 16.8 ns

tRDADV Read Address Valid 8.8 9.8 11.1 13.0 18.2 ns

tADSU Address/Data Set-Up Time 1.6 1.8 2.0 2.4 3.4 ns

tADH Address/Data Hold Time 0.0 0.0 0.0 0.0 0.0 ns

tRENSUA Read Enable Set-Up to Address 
Valid

0.6 0.7 0.8 0.9 1.3 ns

tRENHA Read Enable Hold 3.4 3.8 4.3 5.0 7.0 ns

tWENSU Write Enable Set-Up 2.7 3.0 3.4 4.0 5.6 ns

tWENH Write Enable Hold 0.0 0.0 0.0 0.0 0.0 ns

tDOH Data Out Hold Time 1.2 1.3 1.5 1.8 2.5 ns

Input Module Propagation Delays

tINPY Input Data Pad-to-Y 1.0 1.1 1.3 1.5 2.1 ns

tINGO Input Latch Gate-to-Output 1.4 1.6 1.8 2.1 2.9 ns

tINH Input Latch Hold 0.0 0.0 0.0 0.0 0.0 ns

tINSU Input Latch Set-Up 0.5 0.5 0.6 0.7 1.0 ns

tILA Latch Active Pulse Width 4.7 5.2 5.9 6.9 9.7 ns

Input Module Predicted Routing Delays2

tIRD1 FO = 1 Routing 
Delay

2.0 2.2 2.5 2.9 4.1 ns

tIRD2 FO = 2 Routing 
Delay

2.3 2.6 2.9 3.4 4.8 ns

tIRD3 FO = 3 Routing 
Delay

2.6 2.9 3.3 3.9 5.5 ns

tIRD4 FO = 4 Routing 
Delay

3.0 3.3 3.8 4.4 6.2 ns

tIRD8 FO = 8 Routing 
Delay

4.3 4.8 5.5 6.4 9.0 ns

Global Clock Network

tCKH Input LOW to HIGH FO = 32
FO = 635

2.7
3.0

3.0
3.3

3.4
3.8

4.0
4.4

5.6
6.2

ns
ns

tCKL Input HIGH to LOW FO = 32
FO = 635

3.8
4.9

4.2
5.4

4.8
6.1

5.6
7.2

7.8
10.1

ns
ns

tPWH Minimum Pulse
Width HIGH

FO = 32
FO = 635

1.8
2.0

2.0
2.2

2.2
2.5

2.6
2.9

3.6
4.1

ns
ns

tPWL Minimum Pulse
Width LOW

FO = 32
FO = 635

1.8
2.0

2.0
2.2

2.2
2.5

2.6
2.9

3.6
4.1

ns
ns

tCKSW Maximum Skew FO = 32
FO = 635

0.8
0.8

0.8
0.8

0.9
0.9

1.0
1.0

1.4
1.4

ns
ns

Table 44 • A42MX36 Timing Characteristics (Nominal 5.0 V Operation)(Worst-Case Commercial Conditions, 
VCCA = 4.75 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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Package Pin Assignments
117 GNDI

118 NC

119 I/O

120 I/O

121 I/O

122 I/O

123 PROBA

124 I/O

125 CLKA

126 VCC

127 VCCI

128 NC

129 I/O

130 CLKB

131 I/O

132 PROBB

133 I/O

134 I/O

135 I/O

136 GND

137 GNDI

138 NC

139 I/O

140 I/O

141 I/O

142 I/O

143 I/O

144 DCLK

Table 51 • PQ144

PQ144

Pin Number A42MX09 Function
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Package Pin Assignments
Figure 43 • PQ160

Table 52 • PQ160

PQ160

Pin Number A42MX09 Function A42MX16 Function A42MX24 Function

1 I/O I/O I/O

2 DCLK, I/O DCLK, I/O DCLK, I/O

3 NC I/O I/O

4 I/O I/O WD, I/O

5 I/O I/O WD, I/O

6 NC VCCI VCCI

7 I/O I/O I/O

8 I/O I/O I/O

9 I/O I/O I/O

10 NC I/O I/O

11 GND GND GND

12 NC I/O I/O

13 I/O I/O WD, I/O

14 I/O I/O WD, I/O

15 I/O I/O I/O

16 PRB, I/O PRB, I/O PRB, I/O

17 I/O I/O I/O

18 CLKB, I/O CLKB, I/O CLKB, I/O

19 I/O I/O I/O

20 VCCA VCCA VCCA

160
1

160-Pin
PQFP
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58 I/O WD, I/O WD, I/O

59 I/O I/O I/O

60 VCCI VCCI VCCI

61 NC I/O I/O

62 NC I/O I/O

63 I/O I/O I/O

64 I/O I/O I/O

65 I/O I/O QCLKA, I/O

66 I/O WD, I/O WD, I/O

67 NC WD, I/O WD, I/O

68 NC I/O I/O

69 I/O I/O I/O

70 I/O WD, I/O WD, I/O

71 I/O WD, I/O WD, I/O

72 I/O I/O I/O

73 I/O I/O I/O

74 I/O I/O I/O

75 I/O I/O I/O

76 I/O I/O I/O

77 I/O I/O I/O

78 GND GND GND

79 VCCA VCCA VCCA

80 NC VCCI VCCI

81 I/O I/O I/O

82 I/O I/O I/O

83 I/O I/O I/O

84 I/O I/O I/O

85 I/O WD, I/O WD, I/O

86 I/O WD, I/O WD, I/O

87 I/O I/O I/O

88 I/O I/O I/O

89 NC I/O I/O

90 NC I/O I/O

91 I/O I/O QCLKB, I/O 

92 I/O I/O I/O

93 I/O WD, I/O WD, I/O

94 I/O WD, I/O WD, I/O

Table 53 • PQ208

PQ208

Pin Number A42MX16 Function A42MX24 Function A42MX36 Function
DS2136 Datasheet Revision 15.0 109



Package Pin Assignments
132 VCCI VCCI VCCI

133 VCCA VCCA VCCA

134 I/O I/O I/O

135 I/O I/O I/O

136 VCCA VCCA VCCA

137 I/O I/O I/O

138 I/O I/O I/O

139 I/O I/O I/O

140 I/O I/O I/O

141 NC I/O I/O

142 I/O I/O I/O

143 I/O I/O I/O

144 I/O I/O I/O

145 I/O I/O I/O

146 NC I/O I/O

147 NC I/O I/O

148 NC I/O I/O

149 NC I/O I/O

150 GND GND GND

151 I/O I/O I/O

152 I/O I/O I/O

153 I/O I/O I/O

154 I/O I/O I/O

155 I/O I/O I/O

156 I/O I/O I/O

157 GND GND GND

158 I/O I/O I/O

159 SDI, I/O SDI, I/O SDI, I/O

160 I/O I/O I/O

161 I/O WD, I/O WD, I/O

162 I/O WD, I/O WD, I/O

163 I/O I/O I/O

164 VCCI VCCI VCCI

165 NC I/O I/O

166 NC I/O I/O

167 I/O I/O I/O

168 I/O WD, I/O WD, I/O

Table 53 • PQ208

PQ208

Pin Number A42MX16 Function A42MX24 Function A42MX36 Function
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Package Pin Assignments
15 QCLKC, I/O

16 I/O

17 WD, I/O

18 WD, I/O

19 I/O

20 I/O

21 WD, I/O

22 WD, I/O

23 I/O

24 PRB, I/O

25 I/O

26 CLKB, I/O

27 I/O

28 GND

29 VCCA

30 VCCI

31 I/O

32 CLKA, I/O

33 I/O

34 PRA, I/O

35 I/O

36 I/O

37 WD, I/O

38 WD, I/O

39 I/O

40 I/O

41 I/O

42 I/O

43 I/O

44 I/O

45 QCLKD, I/O

46 I/O

47 WD, I/O

48 WD, I/O

49 I/O

50 I/O

51 I/O

Table 54 • PQ240

PQ240

Pin Number A42MX36 Function
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Package Pin Assignments
13 VCC VCC

14 I/O I/O

15 I/O I/O

16 I/O I/O

17 NC I/O

18 NC I/O

19 NC I/O

20 VCC VCC

21 I/O I/O

22 I/O I/O

23 I/O I/O

24 I/O I/O

25 I/O I/O

26 I/O I/O

27 GND GND

28 I/O I/O

29 I/O I/O

30 I/O I/O

31 I/O I/O

32 I/O I/O

33 VCC VCC

34 I/O I/O

35 I/O I/O

36 I/O I/O

37 I/O I/O

38 I/O I/O

39 I/O I/O

40 I/O I/O

41 NC I/O

42 NC I/O

43 NC I/O

44 I/O I/O

45 I/O I/O

46 I/O I/O

47 GND GND

48 I/O I/O

Table 55 • VQ80

VQ80

Pin Number
A40MX02 
Function

A40MX04 
Function
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Package Pin Assignments
121 NC NC I/O

122 I/O I/O I/O

123 I/O I/O I/O

124 NC I/O I/O

125 NC I/O I/O

126 NC NC I/O

127 I/O I/O I/O

128 I/O I/O I/O

129 I/O I/O I/O

130 I/O I/O I/O

131 I/O I/O I/O

132 I/O I/O I/O

133 GND GND GND

134 I/O I/O I/O

135 SDI, I/O SDI, I/O SDI, I/O

136 NC I/O I/O

137 I/O I/O WD, I/O

138 I/O I/O WD, I/O

139 I/O I/O I/O

140 NC VCCI VCCI

141 I/O I/O I/O

142 I/O I/O I/O

143 NC I/O I/O

144 NC I/O WD, I/O

145 NC NC WD, I/O

146 I/O I/O I/O

147 NC I/O I/O

148 I/O I/O I/O

149 I/O I/O I/O

150 I/O I/O WD, I/O

151 NC I/O WD, I/O

152 PRA, I/O PRA, I/O PRA, I/O

153 I/O I/O I/O

154 CLKA, I/O CLKA, I/O CLKA, I/O

155 VCCA VCCA VCCA

156 GND GND GND

157 I/O I/O I/O

Table 57 • TQ176

TQ176

Pin Number A42MX09 Function A42MX16 Function A42MX24 Function
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Package Pin Assignments
J9 GND

J10 GND

J11 GND

J12 GND

J17 VCCA

J18 I/O

J19 I/O

J20 I/O

K1 I/O

K2 I/O

K3 I/O

K4 VCCI

K9 GND

K10 GND

K11 GND

K12 GND

K17 I/O

K18 VCCA

K19 VCCA

K20 LP

L1 I/O

L2 I/O

L3 VCCA

L4 VCCA

L9 GND

L10 GND

L11 GND

L12 GND

L17 VCCI

L18 I/O

L19 I/O

L20 TCK, I/O

M1 I/O

M2 I/O

M3 I/O

M4 VCCI

M9 GND

Table 60 • BG272

BG272

Pin Number A42MX36 Function
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Package Pin Assignments
G12 VSV

F13 I/O

F12 I/O

F11 I/O

F10 I/O

E13 I/O

D13 I/O

D12 I/O

C13 I/O

B13 I/O

D11 I/O

C12 I/O

A13 I/O

C11 I/O

B12 SDI

B11 I/O

C10 I/O

A12 I/O

A11 I/O

B10 I/O

D8 I/O

A10 I/O

C8 I/O

A9 I/O

B8 PRBA

A8 I/O

B7 CLKA

A7 I/O

B6 CLKB

A6 I/O

C6 PRBB

A5 I/O

D6 I/O

A4 I/O

B4 I/O

A3 I/O

C4 I/O

Table 61 • PG132

PG132

Pin Number A42MX09 Function
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Package Pin Assignments
138 I/O

139 I/O

140 I/O

141 GND

142 I/O

143 I/O

144 I/O

145 I/O

146 I/O

147 I/O

148 PROBA

149 I/O

150 CLKA

151 VCC

152 GND

153 I/O

154 CLKB

155 I/O

156 PROBB

157 I/O

158 I/O

159 I/O

160 I/O

161 GND

162 I/O

163 I/O

164 I/O

165 I/O

166 VCCI

167 I/O

168 I/O

169 I/O

170 I/O

171 DCLK

Table 62 • CQ172
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