AMCC Q20000 SERIES - TTL LIB MIL5 (210)

For 100% TTL or ECL/TTL mixed mode circuits;
Single +5V power supply

Minimum and maximum specifications account for temperature,

voltage, and process variations over the MIL5 operating range

oT22 2-INPUT NOR, TTL 8mA QUTPUT
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
(MH2) (pF)
10 100
20 71
30 47
40 39
45 36

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

PO=A+B

8-1-10b

AMCC Q20000 SERIES - TTL LIB MIL5 (210)

For 100% TTL or ECL/TTL mixed mode circuits;

Single +5V power supply

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

iT12 TTL INPUT BUFFER
L S H
MIN/MAX  MINMMAX  MIN/MAX
Tea Pl->Y ++ 457/754 ps
-— 274506 ps
Ko, Knet Tising Y 1.20/3.72 ps/l.U
falling 2.00/6.20 ps/LU
MIL4 ADJ. FACTOR 1.09/1.00
ICC /P LOW : 1.33 - mA
HIGH 1.22 mA
FAN-IN P! 1 ioad
FAN-OUT Y 18 loads
PW 4200 ps min
fmax 100 MHz
SIZE 1 /O cell
Y=PI

8=1-9



AMCC Q20000 SERIES - TTL LIB MIL5 (210)

For 100% TTL or ECL/TTL mixed mode circuits;

Single +5V power supply

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

oT22 2-INPUT NOR, TTL 8mA OUTPUT
L S H
MIN/MAX  MIN/MAX  MIN/MAX
Tea A B->PO + - 958/1820 ps
-+ 3137/5210 ps
keap  fising PO 1¥41 ps/pF
falling 34/106 ps/pF
MIL4 ADJ. FACTOR;: 1.09/1.00
ICC  V/PsLOW _ 3.76 mA
HIGH 3.76 mA
FAN-IN A B 1 load
PW 9.0 ns min
frmax 45 MHz
SIZE 1 1O cell

A, B - AT LEAST ONE MUST BE DRIVEN BY A MACRO

6=1-10

AMCC Q20000 SERIES - TTL LIB MIL5 (210)

For 100% TTL or ECL/TTL mixed mode circuits;
Single +5V power supply

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

OT35 3-STATE DRIVER; EXTERNAL TTL GROUND PAD
L s H
MINMAX  MIN/MAX  MIN/MAX
Toa  A>Y ++ 554/875 ps
- 441/6B6 ps
Kto, Knet Fising Y 1.03/1.65 ps/LU
falting 3.72/6.20 . ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00
ICC I/P LOW 4.75 ~mA
HIGH 5.17 mA
FAN-IN A 1 load
FAN-OUT Y 8 loads
PW 7000 ‘ps' min
fmax 60 : + MHz
SIZE 1 17O cell

3-STATE DRIVER QUTPUT Y TO ENABLE INPUT, ON
3-STATE OR BIDIRECTIONAL MACROS.

Y=A

6~1=-11



AMCC Q20000 SERIES - TTL LIB MIL5 . -(210) . AMCC Q20000 SERIES - TTL LIB MIL5 (111)

For 100% TTL or ECL/TTL mixed mode circuits; For 100% TTL or ECL/TTL mixed mode circuits;
Single +5V power supply Single +5V power supply
Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range voltage, and process variations over the MIL5 operating range
OT36 2-INPUT NOR, TTL 8mA 3-STATE OUTPUT uT31 2-INPUT NOR, TTL 8mA BIDIRECTIONAL OUTPUT
L S H L S H
MINMAX  MIN/MAX MIN/MAX . MIN/MAX MINMAX  MIN/MAX
Tea A B>PO + - 866/1696 ps T pd A, B>PB + - 940/1814 ps
-+ 3234/5359 ps -+ 3223/5538 ps
EN->PO LZ 2647/7037 ps PB->Y ++ as2/627 ps
HZ 2219/4089 ps ' -— 315/575 ps
ZH 2754/4379 ps EN->PB - LZ 2738/6927 ps
ZL 3373/6100 ps HZ 2310/4215 ps
ZH 2818/4609 : ps
keap  rising PO &/21 ps/pF zZL 3483/6238 ps
falling 29/90 ps/pF
K, K. rising Y 1.20/3.72 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00 " falling 2.00/6.20 ps/LU
- . km rising PB 27/86 ps/pF
ENABLED: falling 45/140 ps/pF
ICC  1/PsLOW 4.46 mA
HIGH ) 3.95 mA MiL4 ADJ. FACTOR: 1.09/1.00
DISABLED:
ICC  1/PsLOW 4,77 mA
HIGH 5.12 mA
FAN-IN A B,EN 1 load
PW 2.0 ns min
frna:n( 45 MHz
SIZE 1 1/0 cell

- 8=1-12 8-1-14



AMCC Q20000 SERIES - TTL LIB MIL5 (210).

For 100% TTL or ECL/TTL mixed mode circuits;
Single +5V power supply

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

OT36 2-INPUT NOR, TTL 8mA 3-STATE OUTPUT
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
(MHz) {pF)
10 100
20 71
30 50
40 40
45 35

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

A, B - AT LEAST ONE MUST BE DRIVEN BY A MACRO

EN MUST BE DRIVEN BY A MACRO

USE WHEN CONSTRUCTING BIDIRECTIONAL TTL FUNCTIONS

EN FROM TTL 3-STATE ENABLE DRIVER (OT35)

SIGNAL NAME FOR ENABLE INPUT MUST APPEAR [N THE
SIMULATION FORMAT,

EN A+B | PO
0 01 1 o .
0 11 0 n 4l '
1 X 1HZ :EDO !
. ._———O'I"‘ EN :
b T orags!
X = DON'T CARE
g=-1-13

AMCC Q20000 SERIES - TTL LIB MIL5 (111)

For 100% TTL or ECL mixed mode circuits;

Single +5V power supply

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

uT31 2-INPUT NOR, TTL 8mA BIDIRECTIONAL QUTPUT
. ENABLED:

ICC I/PsLOW 5.68 mA
HIGH 5.88 mA

DISABLED:

ICC I/PsLOW 5.98 mA
HIGH 5.87 mA

FAN-IN A,B,EN 1 load

FAN-QUT Y 18 loads

PW (INPUT MODE) 4.2 ns min

PW (OUTPUT MODE) 2.0 ns min

f {(INPUT MODE) 100 MHz

max

f .. (OUTPUT MODE) 45 MHz

SIZE 2 /0 cells

A, B - AT LEAST ONE MUST BE DRIVEN BY A MACRO
EN MUST BE DRIVEN BY A MACRO
* EN FROM TTL 3-STATE ENABLE DRIVER (OT35)
SIGNAL NAME FOR ENABLE INPUT MUST APPEAR IN THE
SIMULATION FORMAT.

EN A+BI PB Y

o o1 11 OUTPUT MODE
0 i1 00 OUTPUT MODE
1 X100 INPUT MODE
1 X111 INPUT MODE

X = DON'T CARE

8=1-15



AMCC Q20000 SERIES - TTLMIX LIB . MIL5 (111)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

TS50 TTLMIX INPUT BUFFER
L s H
MINMMAX ~ MINMAX  MIN/MAX
T, PloY ty  65/336  ps
- 126/602 ps
K, Ko MiSing Y 120372  psAU
) falling : 2.00/6.20 ps/lU
MIL4 ADJ. FACTOR: 1.09/1.00
ICC ¥P LOW 0.697 mA
HIGH , - 0.588 mA
IEE ‘ 1.40 mA
FAN-IN P! 1 load
FAN-QUT Y 18 loads
PW 4.2 ns min
fnax 100 MHz
SIZE 1 17O cell
Y =PI
:_ __________ A
P, T X
H . P
Lo — 1Ty
6-2-9

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

uT67 2-INPUT NOR, TTLMIX 20mA BIDIRECTIONAL OUTPUT
ENABLED:
ICC I/Ps LOW a.14 mA
HIGH 1.54 mA
IEE 1.71 mA
DISABLED:
ICC 2.74 mA
IEE 1.71 mA
FAN-IN A B,EN 1 ioad
FAN-OUT Y 2] loads
PW ({INPUT MODE) 4200 ps$ min
PW (OUTPUT MODE) 6700 ps min
frax  (INPUT MODE) 100 MHz
frax  (OUTPUT MODE) 60 MHz
SIZE o1 110 cell

EN MUST BE DRIVEN BY A MACRO.

EN CAN BE DRIVEN BY ANY INTERNAL SIGNAL.

{NQ PIN RESTRICTION)

SIGNAL NAME FOR ENABLE INFUT MUST APPEAR IN THE
SIMULATION FORMAT.

ABENI| PBY

00 G | 1 1 OUTPUT
1X 0| 00 OUTPUT
X1 01 0 0 OUTPUT
XX 1100 INPUT
XX 1 1 11 INPUT

X =DONT CARE

6-2-18



AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications aceount for temperature,
voltage, and process variations over the MIL5 operating range

151 TTLMIX INVERTING INPUT BUFFER
L ] H
MIN'MAX  MIN/MAX  MINMAX
T Pl>YN +— 8/11 ps
-+ 808/1578 ps
Ko, Knat fising YN 1.20/3.72 ps/LU
faliing 2.00/6.20 psLU
MilL4 ADJ. FACTOR: 1.09/1.00
ICC I/P LOW 0.650 mA
HIGH ‘ 0.550 mA
IEE : 1.92 mA,
FAN-IN P 1 load
FAN-QUT YN 10 loads
PW 4200 pPs min
frnax 100 MHz
SIZE 1 17O cell
YN =PI

r—— = -

-
P1 [77E
CH e

I =7 1151

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or 5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

oTé60 TTLMIX 8mA OUTPUT INVERTER
L S H
MINMAX  MIN/MAX  MINMAX
Ta A->PO +- 1722/2660 ps
-+ 7551161 ps
Keap risingPO 38/121 ps/pF
failing 30/94 ps/pF
MIL4 ADJ. FACTOR: 1.09M1.00
ICC 224 mA
IEE ) 1.35 mA
FAN-IN A 3 loads
PW 5000 ps min
Frnax 80 MHz
SIZE 1 17O cell
R
A
L_ _ oreag



AMCC Q20000 SERIES - TTLMIX LIB MIL5

For mixed ECL/TTL mixed mode circuits;
Dual +5V/-5.2V or 5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,

(210)

voltage, and process variations over the MILS5 operating range

0760 TTLMIX 8mA OUTPUT INVERTER

LUMPED CAPACITIVE LOAD LIMIT:

FREQUENCY
{MHz)

CAP
(pF)

100
100
70
52
42
35
30
27

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

PO=A

6-2-9d

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

o761 TTLMIX 8SmA OUTPUT BU FFER
L S H
MINMAX MIN/MAX MINMAX
Tpd A->PO ++ 757/11585 ps
-— 1702/2636 ps
Keap risingPO asn21 psiLU
falling 30/94 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00
iCC 2.24 mA
1EE 1.35 mA
FAN-IN A 3 loads
PW 5000 ps min
frnax 80 MHz
SIZE 1 14O cell
——
A
L _ o1



AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

oTs1 TTLMIX 8mA OUTPUT BUFFER
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
(MHz) (pF}
10 100
20 100
30 70
40 52
50 42
60 35
70 30
80 27

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2,

PO=A

6-2-9¢

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4,5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

oT67 2-INPUT NOR, TTLMIX 20mA 3-STATE OUTPUT W/EN
L s H
MIN/MAX  MINMAX  MINMAX
Ta A B->»FO +- ' 2800/4920 ps
-+ 2250/4300 ps
EN->PO LZ 2957/5124 ps
HZ 2718/4478 ps
ZH 3272/5876 ps
ZL 4059/7043 ps
kep  rising PO 27/86 ps/pF
failing 27/86 ps/pF
MIL4 ADRJ. FACTOR: 1.09/1.00
ENABLED:
ICC I/Ps LOW 2.34 mA
HIGH 2.34 mA
IEE 1.37 mA
DISABLED:
ICC 2.63 mA
IEE 1.37 mA
FAN-IN A B,EN 1 load
PW 6700 ps min
frax 60 MHz
SIZE 1 /O ceill
6~2~10



AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

oTe7 Z-INPUT NOR, TTLMIX 20mA 3-STATE OUTPUT W/EN

EITHER A OR B MUST BE DRIVEN BY A MACRO.

EN MUST BE DRIVEN BY A MACRO.

EN CAN.BE DRIVEN BY ANY INTERNAL SIGNAL.

(NQ PIN RESTRICTION)

USE WHEN CONSTRUCTING BIDIRECTIONAL TTLMiX FUNCTIONS.

SIGNAL NAME FOR ENABLE INPUT MUST APPEAR IN THE
SIMULATION FORMAT.

LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
{MHz) (pF)
10 100
20 100
30 72
40 52
50 40
80 29

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

ABEN I PO Fmmmmmm— oo 1
e A E-T Po
oo 1 e Ml uts
1001 0 A e :
010 ! 0 :_ ___________ orETs!
11 0 [ O

XX 1 I HZ

X =DON'T CARE

6-2-11

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

0T68 2-INPUT OR, TTLMIX 20mA 3-STATE OUTPUT W/EN
L S H
MINMAX ~ MIN/MAX  MINMAX
T A B->PO ++ 3350/5300 ps
- 4801/7895 ps
EN->PO Lz 3258/6831 ps
HZ 2883/4504 ps
ZH 3543/7587 ps
ZL 3288/6337 ps
keap Tising PO 27186 ps/pF
falling 27/86 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00
ENABLED:
ICC I/Ps LOW 2.63 mA
HIGH 0.893 mA
IEE 0.812 mA
DISABLED: )
1CC 2.34 mA
IEE 0.812 mA
FAN-IN A, B,EN 1 load
PW . 6700 ps min
Trnax 60 MHz
SIZE 1 1/O cell

6-2-12



AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

OT68 2-INPUT OR, TTLMIX 20mA 3-STATE OUTPUT W/EN
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
(MHz) (pF)
10 100
20 100
30 76
40 55
50 43
60 32

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

EITHER A OR B MUST BE DRIVEN BY A MACRO.

EN MUST BE DRIVEN BY A MACRO.

EN CAN BE DRIVEN BY ANY INTERNAL SIGNAL.

(NO PIN RESTRICTION)

USE WHEN CONSTRUCTING BIDIRECTIONAL TTLMIX FUNCTIONS.

SIGNAL NAME FOR ENABLE INPUT MUST APPEAR IN THE
SIMULATION FORMAT.

A BEN | PO

00 0 I O '—n_______;;__:‘:':

01 0 1 1 T ) T
]

S0t o e !

1 1 0 [ 1 . QTEHS:

XX 1t | HZ R

X = DON'T CARE

8~-2-13

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

O0T69 2-INPUT OR, TTLMIX 20mA OQUTPUT
L s H
MINMAX MIN/MAX MIN/MAX
Tea A B->PO ++ =700/5000 ps
- 2780/4800 ps

Keap  fising PO 27/86 ps/pF

falling 27/86 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00
ICC ' 2.48 mA
IEE 0.887 mA
FAN-IN A B 1 load
PW 6700 ps min
fmax 60 MHz
SIZE 1 /O ceil

EITHER A OR B MUST BE DRIVEN BY A MACRO.

6-2~-14



AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;
Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,

voltage, and process variations over the MIL5 operating range

0oT69 2-INPUT OR, TTLMIX 20mA OUTPUT
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
(MHz) (pF)
10 100
20 96
30 55
40 30
50 23
60 20

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

PO=A+B

6-2-14b

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mized ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies
Minimum and maximum specifications aceount for temperature,
voltage, and process variations over the MIL5 operating range

OT/1 TTLMIX 8mA 3-STATE OUTPUT BUFFER WITH EN
L S H
MINMAX  MIN/MAX  MIN/MAX
Twa A>PO ++ 922/1408 ps
- 1758/2742 ps
EN->PO Lz 822/2681 ps
HZ 1589/2601 ps
ZH 1269/2054 ps
ZL 2390/3940 ps
Keap risingPO 26/82 ps/pF
falling 36/112 ps/pF
MIL4 ADJ. FACTOR: 1.09/1.00
ENABLED:
ICC I/Ps LOW 224 mA
HIGH 1.76 mA
IEE 3.49 mA
DISABLED:
ICC I/Ps LOW 2.92 mA
HIGH 2.92 mA
IEE 3.49 mA
FAN-IN AEN 1 load
PW 5000 pPs min
frnax 80 MHz
SIZE 1 /O cell

EN MUST BE DRIVEN BY A MACRO.

6-2-14¢



AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

o171 TTLMIX 8mA 3-STATE OUTPUT BUFFER WITH EN
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
(MHz) {pF)

10 100
20 100
30 70
40 52
50 42
60 35
70 30
80 27

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A [N SECTICN 2.

X =DONTCARE

8~2-14d

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;
Dual +5V/-5.2V or 5V/-4.5V power supplies
Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

OC60 ~ CMOS OUTPUT
L S H
MIN/MAX MIN/MAX MIN/MAX
Ta A>PO + - 1382/2165 ps
-+ 1241/1943 ps

keap rising PO 38/121 ps/LU

falling 30/94 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00
Icc 2.24 mA
IEE 1.35 mA
FANAN A 3 loads
FAN-OUT PO 1 load
PW 5000 ps min
Frnax 80 MHz
SIZE 1 11O cell

0OCE60 SOURCES 1mA WITH VOH min = 0.7 x IOVCC AND SINKS
8mA WITH VOL max = 0.5 VOLT.

E] PO
H
|_ _ oceas)

6=2-14¢



AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or 5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

0Cs0 CMOS OUTPUT
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
: (MHz) (pF)
10 100
20 100
30 70
40 52
50 42
60 a5
70 30
80 27

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

TEST REQUIREMENTS:

1 NOH min = 0.7 x IOVCC @ -1mA./

PO

]
p-]

8—-2-141

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

0Cc61 CMOS OUTPUT BUFFER
L S H
MINMAX  MIN/MAX  MIN/MAX
Toa A->PQO ++ 1243/1950 ps
- 1266/2021 ps

Keap risingPO ash21 ps/pF

talling 30/94 ps/pF
MiIL4 ADJ. FACTOR: 1.09/1.00
ICC . 2.24 mA
IEE 1.35 mA
FAN-IN A 3 loads
PW 5000 ps min
frmax 80 MHz
SIZE 1 1/Q celi

QCE1 SOURCES 1mA WITH VOH MIN = 0.7 x IOVCC AND SINKS 8mA
WITH VOL MAX = 0.5V.

LpE

L _ oesigl

é=-2-14g



AMCC Q20000 SERIES - TTLMIX LIB MIL5

For mixed ECL/TTL mixed mode circuits;
Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,

(210)

voltage, and process variations over the MIL5 operating range

0ocet CMOS OUTPUT BUFFER

LUMPED CAPACITIVE LOAD LIMIT:

FREQUENCY
(MHz)
10
20
30
40
50
60
70
80

CAP
(pF)
100
100
70
52
42
35
30
27

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

TEST REQUIREMENTS:

1 NOHMIN = 0.7 x IOVCC @ -1mA./

PO=A

6=2=14h

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

ocT CMOS 3-STATE OUTPUT BUFFER WITH EN
L S H
MINMAX  MIN/MAX  MIN/MAX
Ted A>PO ++ 1483/2292 ps
-— 1397/2146 ps
EN->PO Lz 822/2681 ps
HZ 1589/2601 ps
ZH 1269/2054 ps
ZL 2390/3940 ps
Keap risingPO 30121 ps/pF
falling 30/94 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00
ENABLED:
ICC I/Ps LOW 2.24 mA
HIGH ' 1.76 mA
IEE 3.49 mA
DISABLED:
1CC VPs LOW 2.92 mA
HIGH 292 mA
IEE 3.49 mA
FAN-IN AEN 1 load
-PW 5000 ps min '
frrax a0 MHz
SIZE 1 i/Q cell

EN MUST BE DRIVEN BY A MACRO.
OC71 SOURCES 1mA WITH VOH MIN = 0.7 x IOVCC AND SINKS 8mA
WITH VOL MAX = 0.5V.

6-2-141



AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;
Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,

voltage, and process variations over the MIL5 operating range

ocC71 CMOS 3-STATE OUTPUT BUFFER WITH EN
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
(MHz) (pF)
10 100
20 100
30 70
40 52
50 42
60 35
70 30
80 27

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

TEST REQUIREMENTS:

3 MOH MIN = 0.7 x IOVCC @ -1mA.f
PO =A

[T R
=
| 4

—_oLT1s,

| S

6~2-14|

AMCC Q20000 SERIES - TTLMIX LIB MIL5 (210)

For mixed ECL/TTL mixed mode circuits;

Dual +5V/-5.2V or +5V/-4.5V power supplies

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

uTe7 . 2-INPUT NOR, TTLMIX 20mA BIDIRECTIONAL OUTPUT
L s H
MIN/MAX - MINMAX  MINMAX
Twa A B->PB +- 2800/4920 ps
-+ 2250/4300 ps
PB->Y ++ 8/430 ps
- 8/387 ps
EN->PB LZ 2228/4780 ps
HZ 3008/4780 ps
ZH 3679/6860 ps
ZL 4108/8322 ps
Ko, Knet rising Y 2.50/7.75 ps/lLU
falling 5.00/15.50 ps/LU
Keap  rising PB 27/86 ps/pF
falling 27/86 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00
LUMPED CAPACITIVE LOAD LIMIT: FREQUENCY CAP
(MHz) (pF)
10 100
20 100
30 74
40 53
50 39
60 25

FOR DISTRIBUTED CAPACITIVE LOADS THAT EXCEED THESE LIMITS
REFER TO APPENDIX 2-A IN SECTION 2.

6=2-15



For mixed ECL/T

Dual +5V/-5.2V or
‘Minimum and: m.

uTe7
'ENABLED: -
ICC:l/Ps LOW .
HIGH

IEE
DISABLED:

IcC -

IEE

FAN-IN ~ A, B, EN
FAN-OUT Y '
PW . (INPUT MOD
PW  (OUTPUT MC
fmax  {(INPUT MODE
fmax  (OUTPUT-MODE

SIZE

EN MUST BEGRIVEN
"EN CAN BE'DRIVE




AMCC Q20000 SERIES - ECL MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS operating range

IE31 CML COMPATIBLE DIFFERENTIAL BUFFERED INPUT
L S H
MINMAX  MIN/MAX  MIN/MAX
Tpd PLPION1->Y (+-) + 155/294 ps
: (—+) - 135/211 ps
Ky, Ko FiSingY 1.20/3.72 ps/LU
' falling 2.00/6.20 ps1U
MIL4 ADJ. FACTOR: 1.09/1.00
IEE 2.19 . mA -
FAN-IN P, PION1 _ 1 load
FAN-QUT Y 18 loads
PW 500 ps min
f 800 MHz
max
SIZE : 2 /0 cells

VIN(MAX) = (CORE GND)

VIN(MIN) = (CORE V -) + 2.25V

WHERE VALUES FOR (CORE GND) AND (CORE V ) ARE DEFINED IN
TABLE 2-3

VDIEF(MIN) = 0.25V

WHERE VDIFF(MIN} IS THE MINIMUM DIFFERENTIAL INPUT REQUIRED
TO OBTAIN A FULL LOGIC SWING ON THE OUTPUT

Pl PIONT1 | Y
0 o I UKN ILLEGAL
o 1 0
i 0 1
1 1 I UKN ILLEGAL

UKN = UNKNOWN

—

AMCC Q20000 SERIES - ECL LIB MIL5 | (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

IE32D DIFFERENTIAL INPUT BUFFER, SUPER-DRIVER
D
MIN/MAX
Tea PLPION1-5Y (+ )+ 71/242 ps
-+ - 62/95 ps
Kto, Knet rising Y 0.90/2.79 ps/U
falling 1.25/3.88 ps/.U
MIL4 ADJ. FACTOR: 1.09/1.00
IEE 1.69 mA
FAN-IN  PI, PION1 1 ioad
FAN-OUT Y 32 loads
PW 560 ps min
fmax ‘ 800 MHz
SIZE 2 . ) /O cells

VIN(MAX) = (CORE GND) - 0.5V

VIN(MIN} = (CORE V -) + 2,25V

WHERE VALUES FOR (CORE GND) AND (CORE V -) ARE DEFINED IN
TABLE 2-3.

VDIFF(MIN) = 0.25V

WHERE VDIFF(MIN) 1S THE MINIMUM DIFFERENTIAL INPUT REQUIRED
TO OBTAIN A FULL LOGIC SWING ON THE OUTPUT.

Pl PIONT | Y

0 0 | UKN ILLEGAL

0 1 I 0

1 o I 1 -
1 1 t UKN ILLEGAL

UKN = UNKNOWN

6=-3~19



AMCC Q20000 SERIES - ECLLIB MIL5

(210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

IE33D DIFFERENTIAL INPUT BUFFER, SUPER-DRIVER WITH EXTRA
ECL VCC (IEVCC)
D
MIN/MAX
Tpi  PLPIONZ2->Y (+-}+  47/150 ps
(-+)— 59/90 ps
1
Kio, Knat rising Y 0.90/2.79 ps/LU
falting 1.25/3.88 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00
IEE 194 mA
FAN-IN P, PION2 1 load
FAN-OUT Y 32 loads
PwW 310 ps min
frnax 1.3 GHz
SIZE 3 11O cells

VIN(MAX) = (CORE GND} - 0.5V
VIN{MIN} = (CORE V -) + 2.25V

WHERE VALUES FOR {(CORE GND} AND (CORE V -) ARE DEFINED IN

TABLE 2-3.
VDIFF(MIN) = 0.25V

WHERE VDIFF(MIN) IS THE MINIMUM DIFFERENTIAL INPUT REQUIRED
TO OBTAIN A FULL LOGIC SWING ON THE OUTPUT.

Pi PIONZ | Y
0 0 i UKN ILLEGAL
0] 1 | 0
1 0 ! 1
1 1 I UKN ILLEGAL

UKN = UNKNOWN

8~3-19b

AMCC Q20000 SERIES - ECL

MIL5

(111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

IE34 DIFFERENTIAL INPUT BUIEFER; Y, YN
L ) H
MIN/MAX MIN/MAX MIN/MAX
Tpd PLPION1->Y (+-+ 133/285 ps
: -+ - 95/149 ps
PLPION1->YN {-+) + 129/278 ps
-y - 95/149 ps
K, Koo 1iSING Y, YN 1.20/3.72 ps/LU
falling 2.00/6.20 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00
IEE 169  mA
FAN-IN Pl PION1 1 load
FAN-OUT Y, YN 18 loads
PW 500 ps min
f 800 MHz
SIZE 2 1/0 cells

VIN(MAX) = (CORE GND) - 0.5V
VIN(MIN) = (CORE V -) + 2.25V

WHERE VALUES FOR {CORE GND) AND (CORE V -) ARE DEFINED IN

TABLE 2-3
VDIFF(MIN) = 0.25V

WHERE VDIFF{MIN) IS THE MINIMUM DIFFERENTIAL INPUT REQUIRED
TO OBTAIN A FULL LOGIC SWING ON THE OUTPUT

Pl PION1 | Y YN

0 0 | UKN UKN ILLEGAL
0 1 1 0 1

1 o | 1 0

1 1 1

UKN UKN ILLEGAL

UKN = UNKNOWN

6-3-20




AMCC Q20000 SERIES - ECL. MIL5 (111) AMCC Q20000 SERIES - ECL. MIL5 Q1

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
IE93 INPUT BUFFER, COMPLIMENTARY OUTPUTS; Y, YN IES4 INPUT BUFFER
L S H ’ L S H
MIN/MAX MIN/MAX MIN/MAX MIN/MAX  MIN/MAX MIN/MAX
T, Pl>Y ++ 174/438 ps T PHY ++ 113281 ps
—— 71121 ps - 57/92 ps
Pl->YN +— 86/132 ps
-+ 151/410 ps . k,, k.. risingY 1.50/4.65 ps/LU
falling 250/7.75 psLU
k, k., rising¥, YN 1.50/4.65 ps/LU
" falling 2.50/7.75 ps/LU MIL4 ADJ. FACTOR: 1.09/1.00
MiL4 ADJ. FACTOR: 1.09/1.00 IEE 1.01 mA
IEE 1.12 mA FAN-IN PI 1 load
FAN-QUT Y 18 loads
FAN-IN Pl 1 : {oad
FAN-QUT Y, YN 18 loads PW 650 ps min
. 600 _MHz
PW 650 ps min _
£ 600 MHz . SIZE 1 1O cell
SIZE 1 170 cell
Y =PI
Y =PI YN =Pl ' Epinieintinihiaits o
| e [EE Yi
S
LT aemss,

6-3-21 6-3-22



AMCC Q20000 SERIES - ECLL. MIL5

Minimum-and maximum specifications account for temperature,

(111)

voltage, and process variations over the MIL5 operating range

IE96 INPUT BUFFER, INVERTING

S H

" MIN/MAX  MIN/MAX  MIN/MAX

T, PI>YN - 69/107 ps
-+ 76/208 ps
Ko K, o fiSING YN 1.50/4.65 psiLU
falling 2.50/7.75 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00
IEE 1.01 mA
FAN-IN P 1 load
FAN-OUT YN 18 loads
PW 650 ps min
L 600 MHz
SIZE 1 /O cell
YN =PI e .
I P ©E
oy -2
- i ia- -
§~3-23

AMCC Q20000 SERIES - ECL. MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

Ox11 2-INPUT OR, 50 OHM TERMINATION
OE11 OK11
S S
MIN/MAX MIN/MAX
T‘m1 A, B>PO ++ 182439 206/346 ps
- - 252/459 278/550 ps
Keap rising PO 14/44 14/44 ps/pF
talling 17/53 17/53 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00 1.09./1.00
IEE 5.88 563 mA
FAN-IN AB 2 2 loads
PW 1150 1150 ps min
f 350 350 MHz
max
SIZE 1 1 /O cell

A, B - AT LEAST ONE MUST BE DRIVEN BY A MACRO

PO=A+B

OE11: ECL10K
OK11: ECL100K

6-3-24



AMCC Q20000 SERIES - ECL. MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

OE14 3-INPUT NOR, 50 OHM TERMINATION; DIFF.
L S H
MIN/MAX MINMAX MINMAX
T A B,C->PO ++ 174/396 pPs
: - 223/454 ps
A, B, C->PON1 +— 174/396 Ps
-+ 223/454 ps
keap  rising PO,PON1 14/44 ps/pF
failing 17/53 ps/pF
MiL4 ADJ. FACTOR: ) 1.09/1.00
IEE ' 5.88 mA
FAN-IN AB,C 2 loads
PW 800 ps min
1:rr)a:t: 500 MHz
SIZE 2 /0 cells

A. B, C MUST BE DRIVEN BY A MACRO

PO=A+B+C
PON1=A+B+C

OE14: ECL10K

6~-3-25

AMCC Q20000 SERIES - ECL LIB MIL5
(210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

OE15 3-INPUT OR/NOR, 50 OHM TERMINATION; DIFF., WITH EXTRA
ECL VCC (IEVCC)

L S H
MINAMAX  MIN/MAX  MIN/MAX

T A, B, C->PO,POON2

+{(+-) 176/399 ps
= (=) 228/466 ps
Kep  fising PO,POON2 14/44 ps/pF
falling 17/53 ps/pF
MIL4 ADJ. FACTOR: 1.09/1.00
IEE 5.88 mA
FAN-IN AB,.C 2 loads
PW 800 ps min
frnax - 500 GHz
SIZE k] /O cells

A, B, C - AT LEAST ONE MUST BE DRIVEN BY A MACRO.
P11 1S EXTRA ECL VCC (IEVCC).

IEVCC is a GROUND pad in a STD-REF ECL circuit.

IEVCC is a POWER pad in a +5V REF ECL circuit.

A B C | PO POONZ
00010 1
1 X X |1 0
X1 X 11 0
XX 111 0

UKN = UNKNOWN



AMCC Q20000 SERIES - ECL MILS (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

AMCC Q20000 SERIES - ECL. MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

0OK20 2-[INPUT NOR, 25 OHM TERMINATION:; DARLINGTON
L S H
MIN/MAX MIN/MAX MIN/MAX
T od A, B->PO + - 166/394 ps
—+ 244/380 ps

kcap rising PO 11/36 ps/pF

falling 15/34 ps/pF
MiIL4 ADJ. FACTOR: 1.09/1.00
ICC 3.78 mA
IEE 511 mA
FAN-IN A B 2 loads
PW 650 ps min
f : 600 MHz
max
SIZE 1 /O cell

A. B - AT LEAST ONE MUST BE DRIVEN BY A MACRO
DARLINGTONS CAN ONLY BE USED IN A DUAL-SUPPLY CIRCUIT.

PO=A+B

OX20: ECL100K

6=3-26

Ox40 2-INPUT NOR, 50 OHM TERMINATION; DARLINGTON
OE40 QK40
S S
MIN/MAX ~ MIN/MAX

T o A, B->PO +-  138/291 157/356 ps

: -+ 198/397 2241347 ps
|~:cap rising PO 11/36 11/36 ps/pF

falling 17/55 17/55 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00 _1.09/1.00
ICC 3.57 3.65 mA
IEE 511 5.10 mA
FAN-IN A, B 2 2 loads .
PW 650 650 ps min
f oo 600 600 MHz
SIZE 1 1 1/0 cell

A, B - AT LEAST ONE MUST BE DRIVEN BY A MACRO

DARLINGTONS CAN ONLY BE USED IN A DUAL-SUPPLY CIRCUIT.

PO=A+B

OE40; ECL10K
OK40: ECL100K

8-3-27



AMCC Q20000 SERIES - ECL LIB MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

QEA 2-INPUT CR, 50 OHM TERMINATION; DARLINGTON
S
MIN/MAX
T A B->PO ++ 167/389 ps
-— 184/317 ps
Keap  Tising PO 11/36 ps/pF
falling 17/55 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00
ICC : 3.46 mA
1EE ' 4.74 mA
FAN-IN AB 2 loads
PwW 650 ps min
frmax 600 MHz
SIZE 1 /O cell

A, B - AT LEAST ONE MUST BE DRIVEN BY A MACRO.
DARLINGTONS CAN ONLY BE USED IN A DUAL-SUPFLY CIRCUIT.

PO=A+B

1
!
!
I
-1

OE41: ECL10K

==t
3
iy
(=3

,_
|
|
I
B

8~-3-27h

AMCC Q20000 SERIES - ECL LIB MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

Ox42 2-INPUT NOR, 50 OHM TERMINATION; CUT-OFF
OE42 OKa2
S S
MINMAX  MINMAX
Tea A B->PO + - 195/398 206/480 ps
-+ 244/513 267/410 ps
EN->PO + - 164/334 171/372 - ps
-+ 289/711 312/611 ps
kegp  rising PO 14/44 14/44 ps/pF
falling 17/53 17/53 ps/pF
MIL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE - 7.76 7.76 mA
FAN-IN AB 2 2 loads
EN 4 4 loads
PW 1150 1150 ps min
fmax . 350 350 MHz
SIZE 1 1 1O ceil

EN MUST BE DRIVEN BY A MACRO.
USE WHEN CONSTRUCTING BIDIRECTIONAL ECL FUNCTION.
THE CUTOFF VOLTAGE SPEC. IS VCC - 1.9V OR LESS.

8~3-28



AMCC Q20000 SERIES - ECL LIB MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

Ox42 2-INPUT NOR, 50 OHM TERMINATION; CUT-OFF

TEST REQUIREMENTS

1 /THE VOC MAX TEST LIMIT FOR THIS MACRO IS VGG -1.9V./

AB EN | PO
0 0 0 1 1
o1 0 1 0
1.0 0 | o
1 1 0 1 o
X X 1 | 0(HD

A | ot 'a 1
X = DON'T CARE :DC ::,. 1 h- EDO _: -

OE42: ECL10K LK 2 ez
OK42: ECL100K

AMCC Q20000 SERIES - ECL LIB MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

OE60 CML; DIFF. OPEN COLLECTOR OUTPUTS, 50 OHMS TO GND
EXTERNAL TERMINATION
L S H
MIN/MAX  MIN/MAX MIN/MAX
T A->POPONT +(+-) 64/127 ps
—{—+) 471109 ps

keay  rising PO,PON1 17/55 ps/pF

falling 17/55 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00
IEE 15.53 mA
FAN-IN A 5 loads
PW 350 ps min
fmax ' 1.2 GHz
SIZE 2 /O cells

A MUST BE DRIVEN BY A MACRO.

50 OHM TERMINATION

NQO STATIC ECL OUTPUT POWER COMPUTATION FCR THIS MACRO.

I {(OUT) = 10mA (TYP) THROUGH A 50 OHM RESISTOR FOR A 500mV
TYPICAL SWING,

PO=A

PON1 = A

QE60: ECL10K

§-3-30



AMCC Q20000 SERIES - ECL. MIL5 (111)

Minimmum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

Ux54 3-INPUT NOR, 50 OHM TERMINATION; BIDIRECTIONAL ;
SECOND PAD TIED TO ECL VCC
UES4 UKS4
S S
MINMAX  MIN/MAX
Ta A B, C->PB +—  194/444 207/363 ps
-+ 239/487 258/529 ps
PB->YN +-—  170/384 179/312 ps
-+ 285/595 306/638 ps
EN->PB +-  135/219 135/219 ps
-+  20/203 20/203 ps
k, k_ rising YN 150/4.65  1.50/4.65 psLU
" falling 2.50/7.75 250/7.75 ps/LU
k. risingPB 14/44 14/44 ps/pF
falling 17/53 17/53 ps/pF
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 8.30 8.30 mA
FAN-IN ABC 2 .2 loads
EN 4 4 loads
FAN-OUT YN 18 18 loads
PW  (INPUT MODE) 650 ' 650 . ps min
PW {OUTPUT MODE)} 1150 1150 ps min
v UNPUT MODE) 600 600 MHz
o (OUTPUT MODE) 350 350 MHz
SIZE 2 2 /O cells

6-3~31

AMCC Q20000 SERIES - ECL. MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS operating range

Ux54 3-INPUT NOR, 50 OHM TERMINATION; BIDIRECTIONAL;
SECOND PAD TIED TO ECL VCC

DRIVE EN BY ANY INTERNAL LEVEL SIGNAL

NO PIN RESTRICTION ON EN

EN MUST BE DRIVEN BY A MACRO

Pi1 IS AN EXTRA ECL VCC (IEVCC)

THE CUTOFF VOLTAGE SPEC. IS VCC - 1.9V OR LESS

TEST REQUIREMENTS

1 /THE V_ MAX TEST LIMIT FOR THIS MACRO IS VCC -1.9V./

A B C EN | PB YN

a o o o | 1 0 OuUTPUT

1 X X 0 1 0 1 OUTPUT

X1 X o | 0 1 OUTPUT

X X 1 0 1 0 1 OUTPUT

X X X 1 i 1 0 INPUT

x X X A1 1 0 1 INPUT

X=DONTCARE = ___ __ _________. adde______.
! [ ! E/E

1 1
8 't 1
UE54: ECLI0K s : = o I
UK54: ECL100K ; e ; ; e || P
Im E/E I! I'\‘N [ E
1
© Q ‘ ! © Q i }
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" AMCC Q20000 SERIES - ADxx MILS (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

ADO5 ONE BIT FULL ADDER
L S H
MIN/MAX MIN/MAX MIN/MAX
Toa A->S ++ 179/304 148/265 ps
——  120/222 101/179 ps
+- 153/293 118/231 ps
-+ 140/223 126/198 ps
B->S ++ 234/440 192/373 ps
-—  140/238 120/188 ps
+~  210/438 160/341 ps
-+ 157/245 124/201 ps
Cl->S ++ 120197 111/188 ps
‘ - 79/143 61/114 ps
+-  93/159 76/130 ps
-+ 87/142 79127 ps
A->CO ++ 216/348 150/289 ps
—-—  130/237 102/183 ps
B8->CO ++ 269/468 195/377 ps
—— 149/243 118/187 ps
CI->CO  ++ 147/255 115/187 ps
-_— 95/156 67/118 . ps
Kro. Knet Fising S, CO 1.95/6.05 1.50/4.65 ps/lLU
falling 3.25/10.08 2.50/7.75 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00

6~4-93



AMCC Q20000 SERIES - ADxx MIL5 (210) AMCC Q20000 SERIES - ADDxx MIL5 (210)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range - voltage, and process variations over the MIL5 operating range
ADOS ONE BIT FULL ADDER ADDO0O 4-BIT CARRY LOOK-AHEAD ADDER W/CARRY OUTPUT
L s H L ] H
MIN/MAX  MIN/MAX  MIN/MAX
IEE 1.11 1.46 mA
Tea Al Bi->Si ++ 506/986 326/653 267/576 ps
FAN-IN A B 1 1 load -- 372/863 258/644 201/494 ps
cl 2 2 loads +- 379/087 236/667 199/572 ps
FAN-QUT S, CO 18 18 loads -+ 356/906 248/638 210/697 ps
Ai, Bi->CO ++ 534/1035 354/654 184/570 ps
PW 650 500 ps min , -~ 343/752 328/603 145/536 ps
frmax 600 800 MHz Cl-=CO ++ 339/565 214/380 178/323 ps
—-— 253/415 214/324 197/312 ps
SIZE ' 2 3 L celis Cl->8i ++ 130/577 74/386 69/331 ps
-- 131/530 95/363 81/487 ps
A, B - EACH MUST BE DRIVEN BY A MACRO. +-—  79/527 60/396 52/326 ps
! -+ 178/606 111/394 96/531 ps
i = 0: 1| 2| 3
S-A@Bec ‘ Kto, Knet fising Si, CO 1.95/6.05 150/4.65 1.20/3.72 ps/LU
CO=A*B+ (A®B)*Cl : _falllng 3.25/10.08 2.50/7.75 2.00/6.20 ps/LU
: i=0,1,2,3
ABCH 1 S CO MiL4 ADJ. FACTOR: 1.091.00 1.091.00  1.09/1.00
D001 0 O |
oot 1 1 0 ;
0101 1 o0 ;
0111 0 1 :
100 1 1 0 :
101 10 1 ‘
1101 0 1
111 11 1
* = AND

6-4-94 6-4-95



AMCC Q20000 SERIES - ADDxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

ADDOO 4-BIT CARRY LOOK-AHEAD ADDER W/CARRY OUTPUT

L ) H
IEE 6.95 10.70 15.73 mA
FAN-IN A 2 2 2 loads
Bi 1 1 1 load
C! 5 5 5 loads
i=0,1,2 3
FAN-OUT Si, CO 18 18 18 loads
ROUTABLE PINS 54 54 54
PW 650 500 350 ps min
f 600 800 1200 MHz
SIZE 24 24 28 L cells

Bi MUST BE DRIVEN BY A MACRO.

i=0,1,2 3

The ADDOO macra is a four-bit semi-fast carry look-ahead adder with carry

output. These macros can be cascaded by attaching the CO output of ane stage

to the Cl input of the next stage. The main advantage of this adder over the
ADDO2 macro is hardware savings, if speed is not the critical parameter.

1 | 1
1 1 1
tla-prT carav | ! [4-BIT cammre] | | Ja=BIT cApRY |
¢ ook AD 1 | ok 1 AD
¢ | PO0ER wr ! t | AODER e 1 ) | _ADDER W- t
¢ Ry outPut| | Ry auteuT | i [
—{ne 1 P i) t e lad !
Tﬂl = - "T""A.l Sa - —IRJ s
o 51 [+ —{a2 S1 [ —1re S1HH—
+a3 2 i A3 s2{—1+— +R3 S22
AT ™ saFr—
—pa | B | —ma t
——e | B1 ' —a1 '
{02 ) B2 \ —+{&e ,
“T183 [ —rja3 | -T&a 1
1 [} t
1 1 1
t
—IICI cop— +CI copH—— —H:-'-CI Col——
' i : )
' 1 1
\ ADDRe~ ! \ ADbeas 1 ADDeeH !

AMCC Q20000 SERIES - ADDxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

ADDo0O 4-BIT CARRY LOOK-AHEAD ADDER W/CARRY OUTPUT

S0 =PO & Cl
S1 =F| @a
S2=F—2®C_2

S3=P3®C3

C1 =G0 + (PO + Ci)

C2=G1+(P1+G0) + (P1 + PO +Cl)

CS=GZ+(I;§+§1h)+(P_2+E+66)+(I_'-’_2+F1 +E(_)+6f—)

CO:GS-+(-F73+G_2)+(P_3+TP_2 +?3_1) +(FS+_I;2+T;1 +a3)

+('P_3+P_2+E+I:-’B+C_l)

where:

PO=A0® B0
P1 = A1®B1
P2=A2 ®B2
P3=A3®B3
G0O=A0=*B0
G1=A1+B1
G2=A2=*B2
G3=A3+B3

* = AND

6-4=-97



AMCC Q20000 SERIES - ADDxx MIL5 (210)

»5UH8
>SUNLD

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

ADDO02 4-BIT CARRY LOOK-AHEAD ADDER W/PN & G OUTPUTS

> 5UNS
F——

'——-»SUI"IH
I

FULL MaCER

e

L

[
&l
E2
33
[=

L s - H
MIN/MAX ~ MIN/MAX  MIN/MAX

I

——

FH'FHB»——-]-:E
DATBA pma———— s

DATAA »

f

]

T A, Bi->Si ++ 516/963 333/640 278/570 ps
—-— 387/824 268/616 216/489 ps

3791012  232/686 203/586 ps
-+ 362/953 250/673 226/714 ps

Al, Bi->PN ++ 468/818 306/538 261/488 ps
—-— 360/699 248/524 203/418 ps

+- 388/765 271/575 222/451 ps

OATHLA

ATAIE»———— bt
f
5 DATB 12 %—
T — :
]
+
I

, OATALZ

»0
W
»

»
2

DATA9»

- o= e no —+ 423/736  275/485  236/440 ps
c 5% EZ B2 A, Bi->G ++ 517/1027  346/657  184/569 ps
@ &
s "o 58& 35 -- 330/805  298/610  143/595  ps
Cl->Si ++ 132/574 75/383 71/331 ps
-~ 122/552 87/388 76/492 ps
+—  79/521 61/392 55/326  ps
-+ 167/628  103/420 90/534  ps
i=0,1,2,3 :

Kto, Knet fising Si, PN, G 1.95/6.05  1.50/4.65 1.20/3.72 ps/LU

T falling 3.25M10.08 2.50/7.75 2.00/6.20 ps/LU
aa i=0,1,23
MIL4 ADJ. FACTOR: 1.081.00 1.09/1.00 1.09/1.00

16~BIT RIPPLE ADDER USING ADDOO

[
|

»EUNRS
—y A

”T-'-""“—»SUHT
I

FOUR EIT

§| P sooen

i)

Bey
1y
&7

HGN

§

FULL ADDER

FOUR 811
LI

,__,..
I

— - —

» DATAG Y

DATAL
DATA3Z

Pr-gaan-o |

I—TTTT

w
2”2

DATAB »

DATAZ ———]F

LT R —
TP

CDATBZ Y

DATAI »

_ DATA4
DATB 4 »

oy

CARRYINX

DATAT X

DATBS M
DATET % DRTBE X—j

OATAY
DATAS
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AMCC Q20000 SERIES - ADDxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

ADDO2 4-BIT CARRY LOOK-AHEAD ADDER W/PN & G OUTPUTS

L S H

IEE 6.95 10.70 15.81 mA

FAN-IN  Ai 2 2 2 ioads
Bi 1 1 1 load
Ci 4 4 4 loads
i=0,1,23

FAN-OUT Si, G,PN 18 18 18 loads

ROUTABLE PINS 67 67 67

PW _ 650 500 350 ps min

f 600 800 1200 MHz

SIZE 24 24 28 L cells

Bi MUST BE DRIVEN BY A MACRO.

i=0,1,2,3

The ADDO2 macro is a four-bit fast carry look-ahead adder with negated
propagate {PN) and generate {G) outputs. The PN and G outputs feed camry
look-ahead generator CPG02, which can build a 16-bit fast adder. Consult

AMCC on methodology for implementing larger fast adders.

1
1 i 1
! .
1 fa=piT camar t [a= [4<BIT cremr |
R S s : ; A-BIT CArmT i : 4-BIT CORfT \
| ] GonER e ! ¢ | ATOER ! y [, oDoes we !
| OUTALRFS X 1 |Pras aureurs § o 1 | amors |
B e ! |
—m =8 |- ——At SPpa— _'_—2? set+—
_L.qz 51— —ng S == —L—nz 51 e
—|—l Az S2 |t . e ol T oy =l
s3f— 3 =] - 1 53
——teen : —m \ b i
——{BI V o h Bl !
~{E2 | N =) ' 1
—:—53 ol —:—33 o —{ma G'I
1 | i
1 | '
—er FNDI— —er m:)l— -:—cr WE
1 1 1
1 i 1
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AMCC Q20000 SERIES - ADDxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

ADDO2 4-BIT CARRY LOOK-AHEAD ADDER W/PN & G OUTPUTS

S0 =ﬁ) @a
S1=P1®C1
S2=P2&C2

S3=P3®C3

C1=G0+ (PO +CI)

C2=G1+(ﬁ+(§)+(l=’_1+ﬁ)+a)

ca=ez+(5+<§)+(ﬁa+ﬁ +(§))+(E2+F¥ +H)+C_I)

G =G_3+(EB+G_2)+(P_3+I_35+(—3—])+(BE+_FT2+E +E?T0)

PN=PO+P1+P2+P3

where:

PO = AQ0® B0
P1=A1&B1
P2 = A2 & B2
P3=A3 & B3
GO =A0=*=B0
G1=A1+B1
G2=A2 B2
G3=A3=+B3

* = AND

6-4-101



(111)

8-BIT COMPARATOR

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

AMCC Q20000 SERIES - CMPxx MIL5

CMPO0Q
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AMCC Q20000 SERIES - CMPxx MIL5 (111) ‘ - AMCC Q20000 SERIES - CPGxx MIL5 (210)

Minimum and maximum specifications account for temperature,

1 ST > Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS operating range

voltage, and process variations over the MIL5 operating range

CmMPoo  8-BIT COMPARATOR CPG02  4-BIT CARRY LOOK-AHEAD GENERATOR

L s H L s "
- 20.00 A MIN/MAX  MIN/MAX  MIN/MAX
. . Ta  PiN->Gj +- 52311101 372/760  389/751 ps
FAN-IN 2;;‘5' g :°ags -+ 476/1058 314/736  257/612  ps
01284567 oads Gi->Cj ++ 260/568  202/375 62/325 ps
=0,12,34,58, —— 199/451  193/376 60/408  ps
FAN-OUT AEB.AGB ALB 18 loads Cl->Cj ++ 312568  197/379  164/328  ps
. —— 21 4 196/41
oW 400 06 min oias 5/452  167/347 6/416  ps
Fx 1000 MHz j=1,2,3.4
SIZE 40 L cells Kto, Knet rising Cj 1.95/6.05 150/4.65 120372  psiU
falling 3.2510.08 2.50/7.75 2.00/6.20  ps/LU
Bi - EACH MUST BE DRIVEN BY A MACRO g ji=1,2,3.4
EN MUST BE DRIVEN BY A MACRO | _
MIL4 ADJ. FACTOR: 1.091.00 1.091.00 1.09/1.00
EN COMPARE | AGB AEB ALB ! IEE 6.46 9.22 12.00 mA
F======= 1 |
1 -] 1 :
1 X lo o 0 ] = FAN-IN 8? “ ; ; 3 :223:
° AB I 0 0 ~e : G2 2 2 2 loads
0 A=B | O 1 0 E EE b B [ G3.PiN 1 1 1 load
1 ! y
0 A<B | O 0 1 : ? fER —:— ' i=0,1,2.3
e L FAN-OUT Cj 18 18 18 loads
= ! i=1,2,3,4 -
X = DON'T CARE e : ;
= 5 ROUTABLE PINS 48 48 48
N i
—F | PW 650 500 350 ps min
““““ ? fmacx 600 800 1200 MHz
i SIZE. 20 20 24 L cells
i
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AMCC Q20000 SERIES - CPGxx MIL5 (210) AMCC Q20000 SERIES - CTRxx MIL5 (210)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
CPGO02 4-BIT CARRY LOOK-AHEAD GENERATOR CTRO2 4-BIT UP-COUNTER, RISING-EDGE LATCHED, WITH
ASYNCHRONOUS SET, RESET
CPGO02 is a carry look-ahead generator for use with ADD02. The inputs are L S H
negated propagate (PN} and generate {G) from up to four ADDO2s, to permit a MIN/MAX.  MIN/MAX  MIN/MAX
16-bit fast addition to be performed. Consult AMCC on methodology for
irplernenting larger fast adders. Tog CLK->ALLQIN ++ 211/452 ps
X +~ 189/514 ps
—_— CLK->TC ++ 271/448 ps
C1=GO0 + (PON + CY) +- 165/362 ps
— — CLK->TCN ++ 260/418 ps
C2=G1+ (PIN+GO) + {P1IN + PON + CI) +- 173/387 ps
— — — AR->ALL QiIN  ++ 196/382 ps
C3 = G2+ (P2N + G1) + (P2N + PIN + G0) + (P2N + P1N + PON + Cl) _ AS->ALLQIN  +~ 183/503 ps
— i=0,1,2,3
C4=G3+{P3N+G2) + {PEBN +P2N + G1} +
— p— ‘ Kio, Knet Tising QiN, TC, TCN 1.20/3.72 ps/LU
{P3N + P2N + P1N + GO) + (P3N + P2N + P1N + PON + CI) falling 2.00/6.20 ps/LU
i=0,1,2,3
MiL4 ADJ. FACTOR: 1.09/1.00
FTooTTTees i A :
R [Em | [
' GE NERATOR | \ cspcpnronm | v 1 P oy
= T T = VL :
;S I TS I N Ial
s = s === St ogE o s E%
' - » £ —
ms N e RS I~ 1 i
—:— c1 : :— c1 : —%ﬁ'CI 7 : E % TCN QI-—
! ! ! ) P ! !
Lommm croen ! Lommm o crozes ) Lo ! He2 1
e :
] !
-
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AMCC Q20000 SERIES - CTRxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

CTRO2 4-BIT UP-COUNTER, RISING-EDGE LATCHED, WITH.
ASYNCHRONOUS SET, RESET

L S H
IEE 15.4- mA
FAN-IN  Di, CEi, PE,
CLK, AR, AS 1 load
i=0,1,2,3
FAN-OUT QiN 14 loads
TC, TCN - 18 loads
i=0,1,2,3
ROUTABLE PINS 7 134
Tsu(PE) 525 ps min
T., {CEi) 795 ps min
T (D) 355 ps min
Tw (PE, CEi, Di} - 0 ps min
- Trec (AR} 300 ps min
Trec (AS) 300 ps min
i=0,1,2,3
PW(CLK,AR,AS) 430 ps min
fmax 950 MHz
SIZE _ 26 L cells

PE, CLK, AR, AS - EACH MUST BE PRIVEN BY A MACRO.

CTROQ2 is a positive edge triggered, resettable four-bit up-counter with active low
outputs. TC and TCN are synchronous with the CLK and are in phase with the
QiN outputs. AS and AR asynchronously set and reset the QiN outputs, but do

not work asynchronously on the TC and TCN outputs. This macro may be

cascaded with itself to form up to a 16-bit counter by connecting TC outputs to

CEiinputs. Any unused CEi input, i <3, must be tied high.

6-4-108

AMCC Q20000 SERIES - CTRxx MIL5 (210}

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

CTRO2 4-BIT UP-COUNTER, RISING-EDGE LATCHED, WITH
ASYNCHRONOUS SET, RESET

AR A5 PE CE0O CE1 CE2 CE3 CLK MODE

0 0 1 X X X X R LOAD
0 0 0 0 X X X R HOLD
0 0 0 X 0 X X R HOLD
0 0 0 X X 0 X R HOLD
0 0 0 X X X 0 R HOLD
0 0 0 1 1 1 1 R COUNT
1 0 X X X X X X RESET
0 1 X X X X X X SET
1 1 X X X X X X  UKN
R = RISING EDGE
UKN = UNKNOWN
X = DON'T CARE
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AMCC Q20000 SERIES - DExx MIL5 (111)

Minimum and maximum specifications account for temperature,

voltage, and process variations over the MIL5 operating range
@ -
z5
P DEO4 1:2 DECODER, HI-ENABLE, LOW ACTIVE OUTPUTS
@|—
35 L s H
i MIN/MAX ~ MINMAX  MIN/MAX
T“d AQ->Y0 ++ 165/263 105/167 Ps
-~ 97165 71132 ps
y g R 1 AD->Y1 +-  110/181 83/144 ps

oo | S g -+ 1437219 89/135 ps

ss |E§ s J"l E->Y0 +- 151/281 114/222 ps

g8 (25353 55aaRt | o -+ 232/360  184/281 ps

"~ 4 E->Y1 +— 147277 114/222 ps

g8 5 -+ 238/371  186/284 ps

-l AP o H . 1
Tie / s Ko, Kot fising YO, Y1 1.95/6.05  1.50/4.65 ps/LU
&l f g2 = ™ faliing 3.25/10.08 2.50/7.75 psiLU

U . g judbi >

s H g$—F &l a3 « MIL4 ADJ. FACTOR: 109100~ 1.08/1.00

LE N - olsf w

Bz fr,‘m_s._ I, 8 z[z t~ IEE 0.629 0.936 mA
= E B - .

\ g FAN-IN A0 2 2 loads
=l E 1 1 load
=is L FAN-OUT Y0, Y1 18 18 loads
o2 m

aa Eit—a— ¢ é PW 650 500 ps min

=z E .| f_ 600 800 MHz

ze g g g g un gl
SIZE 2 2 L cells
E MUST BE DRIVEN BY A MACRO
Al2 2 E A0 ! YO Y1
@ o = r-====<= il r——=—===- !
E E 1 ocn 1 1 = =] :
g3 LA o X1 1 1 be P Ly P
A R x in 1 QL 0 1 : n.’}-:— : en
sou s® 1 111 o . D !
22 } ]
e L_"_mea! L TIUTEess
X = DON'T CARE
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Minimum and maximum specifications account for temperature,

. oE . Minimum and maximum specifications account for temperature
~ voltage, and process variations over the MIL5 operating range P P

voltage, and process variations over the MIL5 operating range

?

DE25 24 DECODER, HI-ENABLE, LOW ACTIVE OUTPUTS DE25 2:4 DECODER, HI-ENABLE, LOW ACTIVE OUTPUTS
L § H | L s H
MINMAX  MIN/MAX  MIN/MAX
IEE 1.43 1.88 A
T A->YO ++ 166/273 951162 ps m
-= N5ns7 73/140 ps FANCIN A 4 4 loads
A->Y1 +— 1121187  82/147 ps BE ] ] load
-+ 122ns7 762t Ps FAN-OUT i 18 18 loads
A->Y2 ++ 178/301 98/169 pPs i=0,1,2,3
—— 1221197  76/146 ps
A->Y3 +— 108/182 78/143 ps PW 650 500 ps min
-+ 126/192 73/118 ps
8
B->Y0 ++ 243/385  149/248 ps e 600 00 Mhiz
—— 207/342 142/2852 ps
B->Y1 ++ 214/360  140/240 ps SIZE 4 4 L cells
—— 186/319  137/245 ps | ,
BaY2 T0 oamst 13068 e i B, E - EACH MUST BE DRIVEN BY A MACRO.
—+ 257/394  150/241 ps |
B->Y3 +— 165312 121/250 ps | EB A 1Y0O Y1 Y2 v3
-+ 223/346  142/221 ps
E->Y0 +—  327/591 213434 ps : 100 : ¢ 5 1 e BN bl
-+ 290/447 175/284 ps 110 1 1 1 0 1 ! o :_q o>l
E->Y1 +— 319/584  215/438 ps I T b T bt
E->Y2 +— 303/566 203/427 ps —E vp— ——f wp—
-+ 306/477 1807293 ps Coe-—-EEl L Es
E->Y3 +— 280/531  195/412 ps ,
-+ 281/424  175/277 ps X =DON'T CARE
Kto, Knet Fising Yi 1.95/6.05  1.50/4.65 ps/LU
falling 3.2510.08 250/7.75 ps/LU
i=0,1.2 3
MIL4 ADJ. FACTOR: 109/1.00  1.09/1.00
6-4-112

6-4-113



AMCC Q20000 SERIES - EXxx MIL5 : (111) AMCC Q20000 SERIES - EXxx MIL5 (111)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5S operating range
EX30 2-INPUT EXOR; Y EX31 2-NPUT EXOR/EXNOR; Y, YN
L S H L S H
MIN/MAX  MINMAX  MIN/MAX MIN/MAX MIN/MAXY.  MIN/MAX
T od A->Y ++ 207/367 119/208 ps - T pd A->Y ++ 376/763 191/395 ps
-— 1171180 76/136 ps —-—  198/348 135/211 ps
+~- 125/195 87/149 ps +-— 206/356 141/221 ps
—+ 178/303 101/165 ps -+ - 336/673 168/341 ps
B->Y ++ 273/418 163/252 ps B->Y ) ++ 432/787 236/421 ps
-— 181/289 144/245 ps —-=— 2771445 207/312 ps
+-~ 189/300 119/226 ps +— 275/418 1771287 ps
—+ 257/397 168/259 ps -+ 419771 - 238/437 ps
A->YN ++ 414/868 204/432 ps
K K fising Y 1.95/6.05  1.50/4.65 psLU -— 204/368  137/222 , ps
' falling 3.25M10.08 2.50/7.75 ps/LU +— 216/385 146/236 ps
] ‘ -+ 3721777 181/380 ps
MiL4 ADJ. FACTOR: 1.09/1.,00 1.08/1.00 B->¥YN ++ 467/891 246/458 ps
——  283/466 2087321 ps
IEE 0.361 0.515 mA +— 286/444 187/296 ps
-+ 455/875  252/477 ps
FAN-IN AB 1 1 load
FAN-OUT Y 18 18 loads kb I'.'I_| ot nsing Y, YN 1.95/6.05 1.50/4.65 psiLU
" falling 3.2510.08 2.50/7.75 psALU
PW 650 500 ps min
fmax 600 800 MHz MIL4 ADJ. FACTCR: 1.09/1.00 1.09/1.00
SIZE 1. 1 L cell
B MUST BE DRIVEN BY A MACRO
Y=A®DB
ABIlY ! a 'rl &n YI
e ———— t t | |
o) > 0 ) o T
011 el U e
101 1
1110
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AMCC Q20000 SERIES - EXxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

EX31 2-INPUT EXOR/EXNOR: Y, YN

L s H
IEE | 0.450 0.604 mA
FAN-IN AB 1 1 load
FAN-OUT Y,YN 18 18 loads
PW 1150 . 620 ps min
£ 350 650 Mz
SIZE 2 2 L cells

B MUST BE DRIVEN BY A MACRO

A BIlY YN

0010 1 P
o1110 18 NI B g ZYNI
10110 Lo__.pow, .___pas
11 10 1
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AMCC Q20000 SERIES - FFxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

FF02 " D FLIP FLOP, ORed-DATA, ANDed-CLOCK; Q
L [ H.
MINMAX ~ MIN/MAX  MIN/MAX
T, Ci»Q -~ 266/422  230/361 ps
-+ 325/518 239/387 ps
Cc2->Q -~ 339/526  294/452 ps
. -+ 404/623 303/479 - pPs
ke, Ko fising Q 1.95/6.05 1.50/4.65 ps/LU
" falling 3.25/10.08 2.50/7.75 ps/LU -
MIL4 ADJ. FACTOR: 1.08/1.00 1.09/1.00
IEE 0.730 0.883 mA
FAN-IN C1,C2,01,D2 1 1  load
FAN-OUT Q 18 18 loads
T,(D1,D2) 400 400 ps min
T,(D1, D2) 150 150 ps min
PW (C1, C2) 650 500 ps min
f . 600 800 MHz
SIZE 3 3 L cells

C1, C2 - EACH MUST BE DRIVEN BY A MACRO
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AMCC Q20000 SERIES - FFxx MILS

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

FFo2

D FLIP FLOP, ORed-DATA, ANDed-CLOCK; G

D1D2 C1

Qn+1

RO O X =X KK
W OO = R K
CTHOOTOCT X =0

TJOTMOTTOO =+ XO

Qn
Qn
Qn

0O b =k ak e

PP
33

" X=DONT CARE
R = RISING EDGE
F = FALLING EDGE

6=-4-118

AMCC Q20000 SERIES - FFxx MILS

(210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS operating range

FF06 D FLIP FLOP, ORed DATA, ORed CLOCK; Q
L S H
MIN/MAX  MIN/MAX  MIN/MAX
T Ct.C2->Q ++ 248/426 148/266 144/269 ps
+- 169/351 122/263 112/248 ps
Ko, Knet rising Q 1.95/6.05 1.50/4.65 1.203.72 ps/LU
faliing 3.25/10.08 2.50/7.75 2.00/6.20 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00 1.09A.00
- IEE 0.636 0.789 1.36 mA
FAN-IN  C1,C2,D1,D2, 1 1 1 load
FAN-QUT Q 18 18 18 loads
T (D1, D2} 300 300 300 ps min
Th(D1, D2) 50 0 60 ps min
PW (C1, C2) 650 500 310 ps min
frnax 600 800 1300 MHz
SIZE 2 2 3 L cells

EITHER C1 OR C2 MUST BE DRIVEN BY A MACRO.
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AMCC Q20600 SERIES - FFxx MIL5 (210) AMCC Q20000 SERIES - FFxx MIL5 A

Minimum and maximum specifications account for temperature,

voltage, and process variations over the MIL5 operating range Minimum and maximum specifications account for temperature,

voltage, and process variations over the MIL5 operating range

FFO5 O FLIP FLOF, ORed DATA, ORed CLOCK; Q FFO8 D FLIP FLOP, ORed CLOCK, ASYNC. RESET; Q
L S H
D1D2 C1 C2 | An+ MINMAX ~ MINMMAX  MIN/MAX
X e o e T, C1.C2>Q  ++ 301500  177/305 ps
XX 1 % Q: +—  190/361 131/274 ps
AN AR->Q +- 253495  171/364 ps
X1 R0 k, K. fising Q 1.95/6.05  1.50/4.65 psLU
X 0 R 11 " falling 3.25/10.08 2.50/7.75 psiLU
X 1 0O R | 1
o 0 R o1 O MIL4 ADJ. FACTOR: 1.09/1.00  1.09/1.00
0 O 0 R I 0 .
X X F 0 1 Qn IEE 0.729 0.883 mA
X X 0 F I Qn
- FANIN  AR,C1,C2,D 1 1 load
, + FAN-OUT Q 18 18 loads
X = DON'T CARE
R = RISING EDGE :
: T (D) 350 350 ps min
=FA EDGE w
F = FALLING EDG D) o o oS min
T_(AR) 515 515 ps min
PW (AR,C1,C2) 650 500 ps min
f 600 800 MHz
ol n P s bl it a
A — ! SIZE 3 3 L celis
:';:j >- n—:— ju2 u_i_ ‘o2 9%
Co v D C : EITHER C1 OR G2 MUST BE DRIVEN BY A MACRO
) > =T O | Te) O : AR MUST BE DRIVEN BY A MACRO
' B [ [
. res) b e ees L Fresn
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AMCC Q20000 SERIES - FFxx MIL5 (11D AMCC Q20000 SERIES - FFxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

FF10 D FLIP FLOP, ASYNC. RESET; Q, QN FFO8 D FLIP FLOP, ORed CLOCK, ASYNC. RESET; Q
L S H

ARD C | Qn+1 QNn+ MIN/MAX  MIN/MAX  MIN/MAX

0O X 01§ Qn ONn T, C1.62>Q ++ 301/500  177/305 ps

0 X1 1 Q1 QNn +-  190/361 131/274 ps

6 0OR! 0 1 AR->Q +— 253/495 171/364 ps

o 1R ! 1 0

T X X1 0 1 Ky, K, 7ising Q 1.95/6.05  1.50/4.65 psfLU

0 X F | Qn QNn " ™ falling 3.25/10.08 2.50/7.75 psALU
MIL4 ADJ. FACTOR: 1.091.00  1.09/1.00

X = DON'T CARE ‘ .

R = RISING EDGE IEE - 0.729 0.883 mA

F = FALLING EDGE :
FAN-IN AR,C1,C2,D 1 1 foad
FAN-OUT Q 18 18 loads
T ﬂu(D) 350 350 ps min
T, (D) _ 0 0 ps min
T (AR) 515 515 ps min
PW (AR.C1,C2) 650 500 ps min
f 600 800 MHz

SIZE' 3 3 L cells

EITHER Ct1 OR C2 MUST BE DRIVEN BY A MACRO
AR MUST BE DRIVEN BY A MACRO
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AMCC Q20000 SERIES - FFxx MIL5 (111) AMCC Q20000 SERIES - FFxx MIL5 (111)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,

voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
FFOB D FLIP FLOP, ORed CLOCK, ASYNC. RESET; G FF10 D FLIP FLOP, ASYNC. RESET; Q, QN
L S H
D C1 C2 AR | Qn+l MIN/MAX  MIN/MAX  MIN/MAX
X 0 0 01 @n T, C>Q | 4+ 450/827  249/431 ps
x X 1 0 | Qn +- 286/450 180/319 ps
X 1 X 0}t Qn _ : C->QN ++ 451/834 252/434 ps
1 0 R 0 | 1 +- 297/471 182/333 ps
1 R 0 01 1 AR->Q +— 345/583 218/409 ps
0o ¢ R 0| 0 : AR->QN ++ 525/891 311/485 ps
0O R ¢ 01 0
X 0 F 01 Qn _ © Ky, Ko fiSing Q, QN 1.95/6.05  1.50/4.65 ps/LU
X F o 01 Qn ' : ' falling 3.25/10.08 2.50/7.75 ps/LU
X X X 11 0
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
X = DON'T CARE ‘ ’ IEE 0.723 0.876 mA
R = RISING EDGE ‘ '
F = FALLING EDGE : FAN-IN AR,CD : 1 1 load
' | FAN-OUT Q,QN 18 18 loads
‘ T, (D) 300 300 ' ps min
_____________ A S, T,(D) 50 50 ps min
1 1 1 | . A
: — ' e : T,..(AR) 250 250 ps min
e HC R A |
: 1 1 I H :
e : : ' : PW (AR,C) 650 500 ps min
ez | __'sc:D‘ - | ! (- : 600 800 MHz
_ll: _________ F¥I @E: -] ﬂ-'aasll .
____________ SIZE 3 3 ) L cells

AR, C - EACH MUST BE DRIVEN BY A MACRO

6=-4-122 6-4-123



AMCC Q20000 SERIES - FFxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

FE10 D FLIP FLOP, ASYNC. RESET; Q, QN
ARD G | Qn+l QNN+l

0 X0 | Qn QNn

0 X1 | Qn QNN

0 o R I 0 1

o 1 R | 1 0

1 X X | 0 1

0 X F | Qn QNn

X = DON'T CARE
R = RISING EDGE
F = FALLING EDGE

6-4-124

[*—9904
>ON4

Ak
Fronl
FRELD)

[——»aa
QN3

| —m"}]
sl
M
e
FFoia3

FFA1D5

r—*»ﬂ!
> ON1

l
J

0
T Frass

FFRIGT

>68

P ONE

» QN7

|
i I‘f‘?"msj
FFDl02

FFG104

PANE

=t
Fra108

) ANS

ol

d

|— L

FFO188

CLOCK »
RESET 3

6=-4-125

8=-BiT COUNTER



AMCC Q20000 SERIES - FFxx MIL5 (111) AMCC Q20000 SERIES - FFxx MIL5 (111)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
FFi2 HIGH DENSITY D FLIP FLOP, ASYNC. RESET; Q, GN FFi12 HIGH DENSITY D FLIP FLOP, ASYNC. RESET; Q, GN
L - S H
MIN/MAX  MIN/MAX MIN/MAX ARD C | Qn+1 QNn+l
T, C»>Q ++ 308/529 ps 0 X 01 Qn QNn
+ = 199/328 ps 0 X 11 QOn QNn
C->QN ++ 276/466 ps o 0 RI1I 0 1
+- 188/320 ps o 1 RI1 1 0
AR->Q +- 189/341 ps i X X1 0 1
AR->QN +4 - 314/499 ps 0 X F I Qn QNn
k., K. FisingQ, QN 1.50/4.65 ps/LU
© ™ falling 2.50/7.75 psiLU X = DON'T CARE
' R = RISING EDGE
MIL4 ADJ. FACTQFI: 1.09/1.00 F = FALLING EDGE
IEE 0.912 mA
FAN-IN ARCD 1 load
FAN-OUT Q,QN 18 loads ' k
. _{— DFA'O _é_
T, (D) 300 ps min | ;
T, (D) 50 ps min R F S
s ! ~ !
T 250 ps min l_ —T e
- PW (AR,C) 500 ps min
foaw 800 MHz
SIZE 2 L cells

AR, C - EACH MUST BE DRIVEN BY A MACRO
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AMCC Q20000 SERIES - FFxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS operating range

FF18 D FLIP FLOP; Q
L s H
MIN/MAX ~ MIN/MAX MIN/MAX
T C->Q ++ 2652/411 153/261 147/265 ps
+—  175/331 128/255 119/250 ps
ko, Knet Tising Q 1.95/6.05 1.50/4.65 1.20/3.72 ps/LU
falling 3.25/10.08 2.50/7.75 2.00/6.20 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00 1.09A1.00
IEE 0.636 0.789 1.36 mA
FAN-IN C.D 1 1 1 load
-FAN-QUT Q : 18 18 18 loads
Tl 300 300 200 ps min
Tx (D) 50 0 50 ps min
PW (C) 650 500 310 PsS min
frvax 600 800 1300 MHz
SIZE 2 2 3 L cells

C MUST BE DRIVEN BY A MACRO.
FF19H HAS FASTER DELAYS BUT LONGER Tsu.

DC | Qn+l

-------------------- == =—=—9 fm====-q f------17
X0 I Qn : FF : : FF : : FoF :
X1 ! On 4o o o ap—t 4o a1
TR 11 : o Lo :
0R | 0 e R i R ien B
XFo Qn :_w____ﬁ'_lg__: :___F_rr_xgs_: :_____.F‘:JE":
X =DON'T CARE

R = RISING EDGE

F = FALLING EDGE

6—-4-128

AMCC Q20000 SERIES - FFxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

FF19 DFLIPFLOP; Q
L s H
MINMAX  MINMAX  MIN/MAX

T C->Q ++ 147/265 ps

- 119/250 ps
Ko, Knet rising Q 1.20/3.72 ps/LU

falling 2.00/6.20 ps/LU

MiL4 ADJ. FACTOR: 1.09/1.00
IEE 1.36 mA
FAN-IN CD 1 load
FAN-QUT Q 18 loads
Teu(D) 200 ps min
Th(D) 50 ps min
PW (C} 310 pPSs min
frnax 1.3 GHz
SIZE 3 " Lecells

FF18H AND FF19H ARE IDENTICAL.

FF19H WILL BE OMITTED IN FUTURE LIBRARY RELEASE.
USE FF18L, FF18S FOR L- AND S-OPTION.

C MUST BE DRIVEN BY A MACRO.

D C | Qn+l : — :
S — 4t o]
X 01 Qn ! :
X 1 1 Qn . !

1T R . |
0 R | o L _Faasm
X F | Qn

X = DON'T CARE
R = RISING EDGE
F = FALLING EDGE
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AMCC Q20000 SERIES - FFxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

FF22 HIGH-DENSITY FLIP FLOP, EXORed-DATA; Q
L S H
MIN/MAX ~ MIN/MAX  MIN/MAX
T.a GC->Q ++ 294/505 184/336 ps
- +-  209/414 150/323 ps
Kio, Knat Tising Q 1.95/6.05 1.50/4.65 ps/LU
failing 3.25/10.08 2.50/7.75 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE : 0.730 0.883 mA
FAN-IN C,D1,D2 1 1 load
FAN-OUT Q 18 18 loads
Tw(D1, D2) 400 400 ps min
T, (D1, D2) ] 50 ps min
PW (C) 650 500 ps min
fmax 600 800 MHz
SIZE - 2 2 L cells

*  C.D2-EACH MUST BE DRIVEN BY A MACRO.

DiD2C 1 Qn+t

X =DON'T CARE
R = RISING EDGE
F = FALLING EDGE
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X X 0| @On P e A fmmm e .
X X 1 1 Qn oy = o o
0 0RO A7 =
o 1 R | 1 ' ! ! !
1 0 R | 1 : o ' : c !
X X F 1 On Lemm o m o2 bmmmm e e

AMCC Q20000 SERIES - FFxx MIL5 - (210}

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

FF23 D FLIP FLOP; QN
L = H
MIN/MAX  MIN/MAX  MIN/MAX
T C->0ON ++ 165/287 ps
+— , 128/270 ps
Kio, Knat rising QN 1.20/3.72 ps/LU
falling 2.00/6.20 ps/LU
MiL4 ADJ. FACTOR: : 1.09/1.00
IEE ) 1.36 mA
FAN-IN CD 1 load
FAN-QUT QN 18 loads
Teu(D) 300 ps min
Th (DY 0 ps min
PW (C) 310 ps min
frrax 1.3 GHz
SIZE 3 L ceills

C MUST BE DRIVEN BY A MACRO.

--------------- — fe———=-—q
X 01 Qn : FA :
X 1 1 On —+—o !
0 R I 1 ! '
1 R 1 0 - m:)—:—
X F I Qn ! :

X = DON'T CARE
R = RISING EDGE
F = FALLING EDGE
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AMCC Q20000 SERIES - FFxx MIL5 (210) AMCC Q20000 SERIES - FFxx MIL5 (210)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
FF33 2:1 MUX WITH D FLIP FLOP, ASYNC. RESET; Q, QN FF33 2:1 MUX WITH D FLIP FLOP, ASYNC. RESET; @, QN
L S H
MINMAX MIN/MAX MIN/MAX St1I0 11 C AR | Qn+l QN+t
Tes C->Q - ++ 521/899 303/476 301/483 ps X X X 0 0 I Qn QNn
: +—-  350/590 220/418 201/413 ps X X X 1 0 I Qn QNn
C->CN ++ 530/908 309/484 244/416 ps 0 0 X R 0O | 0 1
: +- 350/589 220/017 184/390 ps 0 i X R 0O | 1 0
AR->Q +-— 327/585 185/401 201/406 ps 1 X 1 R 0 | 1 0
AR->QN ++ 491/913 272/484 246/419 ps 1 X 0 R O | 0 1
X o0 0 R 0 i 0 1
Ko, Knet Tising QL QN 1.95/6.05 1.50/4.65 1.20/3.72 ps/LU X 1 0 R © | UKN UKN
. falling 3.25M10.08 2.50/7.75 2.00/6.20 ps/LU X 0 1 R 0O | UKN UKN
X 1 1 R O 1 1 0
MIL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00 1.09/1.00 X X X X 1 | 0 1
: X X X F X 1 @Qn GQn
IEE ‘ 0.818 0972 162 mA
FAN-IN AR 2 2 2 loads X = DON'T CARE
C,10,11.61 1 1 1 load © UKN = UNKNOWN
FAN-OUT Q.QN 18 18 18 loads R = RISING EDGE
’ F = FALLING EDGE
Tsn(lon ”) 400 400 375 ps min
T..{81 450 450 450 ps min
T, (10, 1) 100 100 150 ps min
Th (51} 50 50 100 ps min [ i T A jrm -
T 250 250 250 ps min : i Rl I ; Gl T B
ror i o of—— i? o n—{— H o_{_
| \ | ) 5L
PW (AR.C) 650 500 325 ps min e e P T e
frnax 600 800 1300 MHz ‘:_____‘—_'___]r:r';ﬂ_-: _;:__‘::‘ifr;:ﬁ: —11_—:"_—;—_":{ r_ra,'_:r_ii
SIZE 3 3 4 L cells

AR, C, S1 - EACH MUST BE DRIVEN BY A MACRO.
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AMCC Q20000 SERIES - FFxx MIL5 -(111)

Minimum and maximum specifications account for temperature,
voltage, and process variationg over the MIL5 operating range

FF35 D FLIP FLOP, ASYNC. SET, ASYNC. RESET; Q, GN
L ] H
MIN/MAX MIN/MAX MIN/MAX
Toa C->Q . ++ 463/841 258/443 ps
‘ +— 279/440 173/324 ps
C->QN ++ 476/901 264/479 ps
+— 2B5/457 182/317 ps
AR->Q +—- 347/569 216/413 ps
AR->QN ++ 535/965 318/529 ps
AS->Q ++ 521/900 307/490 ps
AS->QN +- 363/578 228/409 ps
k, k. Tising Q.QN 1.95/6.05  1.50/4.65 ps/LU
' falling 3.25/10.08 2.50/7.75 psLU
MIL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE ' 0.818 0.971 mA
FAN-IN ARASCG,D 1 1 load
FAN-OUT Q.QN 18 18 loads
T_w(D) 350 350 ps min
T, () 0 0 ps min
T..(AR, AS) 650 650 ps min
PW (AR, AS,C) 650 500 ps min
fo 600 800 MHz
SIZE 3 3 L cells

.AS, AR, C, D - EACH MUST BE DRIVEN BY A MACRO

6-4-134

AMCC Q20000 SERIES - FFxx MIL5 ' 111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

.FF35 D FLIP FLOP, ASYNC. SET, ASYNC. RESET; Q, QN
AR AS D C I Qn+1 QNn+1

1 0O X X 1 0 1

0 1 X X | 1 o -

1 1 X X | UKN UKN

0 0 X 0 I Qn QNn

0 0 X 1 I Qn QNn

0 0O 0 R I © 1

0 0 1 R | 1 0

X X X F | Qn QNn

X=DONT CARE
UKN = UNKNOWN
R = RISING EDGE
F = FALLING EDGE
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AMCC Q20000 SERIES - FFxx MIL5 (210) AMCC Q20000 SERIES - FFxx MIL5 - (111)

Minimum and maximum specifications account for temperature,

0 ST 3 Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

voltage, and process variations over the MIL5 operating range

FFa& D FLIP FLOP, ORed-DATA, QN FF37 D FUP FLOP; Q, QN
L S H ‘ L s H
MIN/MAX MIN/MAX MIN/MAX MIN/MAX MIN/MAX MIN/MAX
Toea C->QN ++ 305/485 188/306 165/287 ps T C->Q ++ 453/;843 249/436 ps
T +—  184/349 132/265 128/270 ps pd +— Dg5/458 182/320 ps
C->QN ++ 504/956 272/490 ps
keo Knet rising QN 1.95/6.05 1.50/4.65 1.20/3.72 psiLU , +~  307/490 193/329 ps
falling 3.25M10.08 250/7.75 2.00/6.20 ps/tU
Ky, Koo Fising Q, QN 1.95/6.05 1.50/4.65 ps/lLU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00  1.09/1.00 falling 3.25/10.08 2.50/7.75 ps/LU
IEE 0.636 0.789 1.36 mA MIL4 ADJ. FACTOR: 1.09/1.00  1.09/1.00
FAN-N C,D1D2 1 1 1 toad IEE 0.629 0.783 mA
FAN-OUT QN 18 18 18 loads
FAN-IN C,D 1 1 load
Tn (D1, D2y 0 0 0 ps min _
) : T, D) 300 300 ps min
PW (C) 650 500 310 ps min T, (D) 50 50 ~ psmin
frma 600 800 1300 MHz
PW (C) 650 500 ps min
SIZE 2 2 3 L cells f 600 800 MHz
C MUST BE DRIVEN BY A MACRO. SIZE 2 .2 L cells
r————=="=="==== il e ——- l
Di1+D2 C | QNn+1 . [ t ' C MUST BE DRIVEN BY A MACRO
151 FA ' j(s}1 2 1
! — ! '; ) b ! USE FF38H FOR H-OPTION
X 0 1 QNn R |
X 1 1 @Nn e e L oy DC ! Qn#l QNns+t pom—me e ST -
0 R 1 1 : : i ‘ : FA : | T :
1 R I 0 T TR L T X0 | Qn  QNn - o g e+
X F I QNn X1 | Qn QNn ! : : :
eteememeeeeseeeee——ee 1R 1. 0 S i S S e e
' ' ORI 0 1 ' | : :
X = DON'T CARE jf:j::>_‘” I XF I Qn ONn Bkt - - A
R = RISING EDGE 2 :
F = FALLING EDGE S P X = DON'T CARE

; R = RISING EDGE
U _FE3em F = FALLING EDGE
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AMCC Q20000 SERIES - FFxx MIL5 (111 AMCC Q20000 SERIES - FFxx MIL5 (111)

Minimum and maximum specifications account for temperature,

> Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

voltage, and process variations over the MILS5 operating range

FFas D FLIP FLOP; Q, QN “ FF41 D FLIP FLOP, ANDed-DATA; Q
L s H L s H
MIN/MAX ~ MINMAX  MIN/MAX _ MIN/MAX ~ MIN/MAX  MIN/MAX
T pa C->Q ++ 194/311 ps T od C->Q ++ 295/484 173/304 ps
- 130/270 ps +— 202/396 141/298 ps
C->QN R 229/350 ps
' - 134/275 ps Ko, Knet 7i5iNG Q 1.95/6.05  1.50/4.65 ps/LU
falling 3.25/10.08 2.50/7.75 ps/LU
K, K. TiSing Q. QN 1.20/3.72 ps/LU . _
falling 2.00/6.20 psiLU MiL4 ADJ. FACTOR: 1.09/1.00  1.09/1.00
MIL4 ADJ. FACTOR: 1.09/1.00 IEE 0.728 0.882 mA
IEE 127 mA FAN-IN C,D1,D2 1 1 load
FAN-QUT Q 18 18 loads
FAN-IN C,D ) 1 load
'FAN-OUT Q.QN 18 loads T,,(D1, D2) 400 400 ps min
R . T,(01,D2) 0 0 ps min
Tsu(D) 300 ps min
T, (D) 100 ps min PW (C) 650 500 ps min
' ) i 600 800 MHz
PW (C) 350 ps min .
im:m 1200 MHz SIZE 2 2 L cells
SIZE 3 L cells C, D2 - EACH MUST BE DRIVEN BY A MACRO
C MUST BE DRIVEN BY A MACRO ' D1D2 C | Qn+t
USE FF37L, FF37S FOR L- AND S-OPTION [ . PR .
0 0 H l 0 'm_ FAF : 'n: FF :
DC | Qn+1 QNn+i O 1RI o0 Tm | H o T H e+
i b 1 ORI O | ! ! !
X0 | Qn  QNn Ezall 1 1R 1 1 I e | R
X1 1 @Qn  QNn I X X011 an 1 o | ras
TR I 1 0 S A X X1 1 an BommmomoooEEE EomoomomeoEEE
ORI © 1 . ! X XF I Qn
XF | Qn QNn L___ emam ‘
‘X = DON'T CARE X = DON'T CARE
R = RISING EDGE R = RISING EDGE
F = FALLING EDGE F = FALLING EDGE
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AMCC Q20000 SERIES - FFxx MIL5

(111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

0 0 R I 1
0 1 R I 1
1 0 R I 1
1 1T R 1 0
X X 0 1 QNn
X X 1 | QNn
X X F | QNn

X = DON'T CARE
R = RISING EDGE
F = FALLING EDGE

6-4-140

Fra2 D FLIP FLOP, ANDed-DATA; GN
L S H
MIN/MAX  MINMAX  MIN/MAX
T pd‘ C->QN ++ 299/492 175/313 ps
+— 199/387 138/289 ps

K, K. fising QN 1.95/6.05 1.50/4.65 ps/LU

) falling 3.25[10.08 2.50/7.75 psfLU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.730 0.881 mA
FAN-IN C,D1,D2 1 1 load
FAN-OUT QN 18 18 loads
T (D1, D2) 400 400 ps min
T, (D1, D2) 0 0 ps min
PW (C) 650 500 ps min
f 600 80O MHz
e
SIZE 2 2 L cells
C. D2 - EACH MUST BE DRIVEN BY A MACRO
D1D2 C | QNn+1

____________ ! e |

AMCC Q20000 SERIES - FFxx MIL5

(111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

FF43 D FLIP FLOP, OR-DATA; Q, QN
L ] H
MINMAX  MINMAX  MIN/MAX
T C->Q ++ 453/844 249/436 ps
+~ 295/461 182/321 ps
C->QN ++ 504/956 272/490 ps
+—- 306/490 193/329 ps
Ky, Knet Fising Q, QN 1.95/6.05  1.50/4.65 pslU
falling 3.25M10.08 2.50/7.75 ps/lU
MIL4 ADJ. FACTOR: 1.09/1.00  1.081.00
{EE 0.628 0.783 mA
FAN-IN C,D1,D2 1 1 load
FAN-QUT Q,QN 18 . 18 loads
T, (D1, D2) 300 300 ps min
T, (D1, D2) 50 50 ps min
PW (C) 650 500 ps min
fo 600 800 MHz
SIZE 2 2 L cells

C, D2 - EACH MUST BE DRIVEN BY A MACRO.

DID2C | Qn+1 QNn+1
X X011 an QNn
X X1 1 Qn QNN
1 X R I 1 0
X 1R i 1 0
0 ORI o 1
X X F ! Qn QNn
X =DON'T CARE

R = RISING EDGE

F = FALLING EDGE
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AMCC Q20000 SERIES - FFxx MILS (210)

Minimum and maximum specifications account for temperature
voltage, and process variations over the MIL5 operating range

>

FF46 2 :1 MUX WITH D FLIP FLOP, ASYNC. RESET; Q
L S H
MINMAX MIN/MAX MIN/MAX
T C->Q ++ 365/608 221/399 ps
+- 259/503 179/383 ps

AR->Q +- 229/503 146/376 ps
kio. Knet rising Q 1.95/6.05 1.50/4.65 ps/LU

faliing 3.25/10.08 2.50/7.75 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.822 1.26 mA
FANAN AR 2 2 loads

C.10.11.81 1 1 load

FAN-OUT Q 18 18 loads
T.,(10, 1) 400 400 ps min
Teul(S1) 450 450 ps min
Th (10, 11) 200 200 ps min
Th(S1) 0 0 ps min
Trac 420 420 ps min
PW (AR, C) 650 500 ps min
fmax 600 800 MHz
SIZE 3 3 L cells

C. 51, AR - EACH MUST BE DRIVEN BY A MACRO.

6~-4-142

AMCC Q20000 SERIES - FFxx MIL5 (210)

Minimmum and maximum specifications account for temperature
voltage, and process variations over the MIL5 operating range

¥

FF46 2:1 MUX WITH D FLIP FLOP, ASYNC. RESET: Q
STt NI0CAR | Qn+1
X XX 00| an
X XX 10| Gn
0 X0OROI o
0 Xt R0 | 1
1 0 XR O I o]
1T 1 XR 0 | 1
X 00RO ! o
X 1T 0R 0 i UKN
X 01RO I UKN
X 11RO I 1
X XXR11 0o
X XX F X1 On

X = DON'T CARE
UKN = UNKNOWN
R = RISING EDGE
F = FALLING EDGE

fm———————— AQ (= —m -
! FA ! ! FF !
' ] 1
L) 12

it D ap—i 11 | of—
51 ! EN !
1 1 1 1
——ic 1 < 1
1 1 1 '

R

' ! 1 = 1
_______ g ! - Frags!
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AMCC Q20000 SERIES - FFxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

' FFa8 3:1 MUX WITH D FLIP FLOP, Q
L S H
MIN/MAX MIN/MAX MEN/MAX
" T C->Q ++ 319/578 171/340 ps
' +- 238/496 151/347 ps
Ko, Knot rising Q 1.95/6.05 1.50/4.65 ps/LU
: © falling 3.25/10.08 2.50/7.75 ps/LU
MIL4 AD.. FACTOR: 1.09/1.00 1.09/1.00
IEE : ‘ 0.986 1.137 mA
FAN-IN C,10,I1,12 1 1 load
50,51 2 2 loads
FAN-QUT Q 18 18 loads
T.(10,11,12) - 400 400 ps min
: TSU(SO. 31) ‘ 450 450 ps min
Th(10. 11,12, SO, §1) o o] ps min
PW (C) 650 500 ps min
fmax 600 800 MHz
SIZE 3 3 : L cells

L

C. S0, 51 - EACH MUST BE DRIVEN BY A MACRO.
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AMCC Q20000 SERIES - FFxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

FF48 3:1 MUX WITH D FLIP FLOP, Q

S0S110 11 12 C | Qo+t

X XXX X0 | Qn

X X XXX 11 @Qn

0 00XXR1't O

0 01 XXR1i 1

1 0XO0XR 1 o0

1 0X1XR 1 1

0 1XXO0RI1 0

0O 1 XX1RI A

1 1 XXXRI 1

0 X1 X 1R 1

0O XO0OXORI O

X 011 XRI| 1

X 000XRI 0

X XX XXF | an

X = DON'T CARE e

R = RISING EDGE - e 2 | I - RN I

F = FALLING ) = 1
——sa 1 —s2 1
—+—{S51 1 ——51 1
S R
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AMCC Q20000 SERIES - GTxx MILS (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT00 4-INPUT OR/NOR; Y, YN
L '8 H
MIN/MAX ~ MINMAX  MIN/MAX
T, Y ++ 208/677  141/339  115/264 ps
—~ 211/365  126/215 84/153 ps
i->YN +— 183344  117/208 78/153 ps

- —+ 416/958 196/459 139/296 ps
izAorBorCorD

K Koo 1iSING Y, YN 1.95/6.05 1.50/4.65 1.20/3.72 ps/LU
' falling 3.25/10.08 250/7.75 2.00/6.20 ps/LU

MIL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00 1.09M1.00

IEE 0.357 0.507 0.691 mA

FAN-IN AB.C,D 1 1 1 load

FAN-QUT Y. ¥N 18 18 18 loads

PW 1150 620 450 ps min

f 350 650 a00 MHz

max

SIZE 2 2 2 L cefls

Y=A+B+C+D

YN=A+B+C+D m WL A
EZIDWEE 1D
1 c 1 [ 1
N D il 0 YHi
[ [ [ [ [ 1
b — - L GTORL L _ _Graes, Lo _GFeeH,
6=4-146

AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GTOt 4-INPUT NOR; YN
L S - H
MIN/MAX ~ MIN/MAX  MIN/MAX
T, >N +- 57/124 ps
-+ 93178 ps
i=AorBorCorD
Ko, Knet risipg ¥N ’ 1.20/3.72 ps/LU
falling 2.00/6.20 psiLU
MIiL4 AD.J. FACTOR: 1.09/1.00
IEE 0.603 mA
FAN-IN AB,C.D 1 load
FAN-OUT YN 18 loads
PW ' 350 ps min
f oo 1.2 GHz
SIZE 1 L cell

YN=A+B+C+D
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AMCC Q20000 SERIES - GTxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

GTO4 4-INPUT OR
L S H
MIN/MAX  MIN/MAX  MIN/MAX
T Y ++ 126/278 73/162 65/147 ps
- 91/166 58/122 48/96 ps
i=AorBorCorD
Kio, Knet fising’Y _ 1.95/6.05 1.50/4.65 1.20/3.72 psfLU
failing 3.25/10.08 2.50/7.75 2.00/6.20 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00 1.09/1.00
iEE 0.266 0.420 0.602 mA
FAN-IN ABC.D 1 1 1 load
FAN-OUT Y 18 18 18 loa_.ds
PW 650 500 350 ps min
frmax 600 800 1200 MHz
SIZE 1 1 1 L cell

Y=A+B+C+D

8—-4-147h

AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT06 5-INPUT NOR; YN
L s H
MINMMAX ~ MIN/MAX. MIN/MAX
T i i->YN +- 92217 73173 ps
-+ 218/442 166/390 ps
i=AorBorCorDorE
ko Ko fising YN 1.95/6.05 1.50/4.65 ps/LU
' falling 3.25M10.08 2.50/7.75 psLU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.361 0.515 mA
FAN-IN A,B,C.D,E 1 1 . load
FAN-OUT YN 18 18 loads
PW 650 500 pPs min
600 800 MHZz
miax
SIZE 2 2 L cells

A, B, C, D, E- AT LEAST ONE MUST BE DHWEN BY A MACRO

YN=A+B+C+D+E = = ---—----i e

6-4~148



AMCC Q20000 SERIES - GTxx MIL5 - (111) | AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

voltage, and process variations over the MIL5 operating range

G107 6-INPUT NOR; YN GTO08 2-INPUT NOR; YN

L S H

L S H
MIN/MAX MIN/MAX  MIN/MAX

MIN/MAX ~ MINMAX  MIN/MAX

Ta ->YN +- 83/137 ps T, i>YN +— 103186 721141 ps
— 109/176 ps -+ 163/285 88/152 ps
-i=AorBorCorDorEorF i=AorB
K, Koy Tising YN 1.20/3.72  psiU k, k., rising YN 1.95/6.05 1.50/4.65 ps/LU
falling 2.00/6.20 ps/LU * " failing 3.25/10.08 2.50/7.75 psLU
MiL4 ADJ. FACTOR: 1.09/1.00 MIL4 ADJ. FACTOR: 1.09/1.00  1.09/1.00
IEE 0.959 mA IEE 0.265 0.421 mA
FAN-IN AB.CDEF 1 load | FAN-IN AB 1 1 load
FAN-OUT YN 18 loads FAN-OUT YN 18 18 loads
PW 350 ps min : PW 650 500 _ ps min
£ ‘ : 1200 MHz i 600 800 MHz
SIZE 2 L cells N SIZE 1 1 L cell
A.B. C - AT LEAST ONE MUST BE DRIVEN BY A MACRO
D, E. F - AT LEAST ONE MUST BE DRIVEN BY A MACRO
r—————-- 1 rom=———- 1

YALE T el BT
r—————--- ™ N
YN=A+B+C+D+E+F la ‘ . ! ! i :

6—4-149 6-4"150



AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT09 2-INPUT OR; Y
L S H
MIN/MAX ~ MINMMAX ~ MINMAX
Ta Y ++ 145/287 88/161 . ps
-— 107/188 69/138 ps
i=AorB
k, k., rising Y 1.95/6.05  1.50/4.65 ps/LU
"™ falling 3.2510.08 250/7.75 psitu
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.268 0.422 mA
FAN-IN AB 1 1 load
‘FAN-OUT Y 18 18 loads
PW 650 800 ps min
1 ‘ 600 800 MHz
max
SIZE 1 1 L cell
Y=A+B
; 5 ] B E j 1
5 1 ] 1
[ 1 - Lo STEES
6~4-151

AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GTi0 2-INPUT NOR, WITH ONE INVERTED INPUT; YN
L s H
MINMMAX ~ MINMAX  MINMAX
T, A>YN “4— 106M171 82/140 ps
-+ 150/232 94/146 ps
B->YN ++ 207/353  149/236 ps
~— 1521282  134/228 ps
K, Ky Tising YN 1.95/6.05  1.50/4.65 ps/LU
falling 3251008 2.50/7.75 ps/LU
MIL4 ADJ. FACTOR: 1.091.00  1.09/1.00
IEE , 0.361 0515 mA
FANAN AB 1 1 load
FAN-OUT YN 18 18 loads
PW 650 500 ps min
o 600 800 MHz
SIZE 1 1 L cell

B MUST BE DRIVEN BY A MACRO

YN=A+B

| e 1 | e t

i [} A |

I 1

AB | ¥YN A aTim, A cTies,
00 | O
10 | O
o1 I 1
11 + 0

6=-4-152



AMCC Q20000 SERIES - GTxx MIL5S (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT12 2-INPUT OR/NOR; Y, YN
L S H
MIN/MAX  MINMMAX  MIN/MAX
Tg Y ++ 313/673 155/337 ps
-— 194/333 123/196 ps
i->¥YN +-—  178/324 120/200 ps
-+ 369/793 177/382 ps
i=AorB
K, Koo Msing Y YN 1.95/6.05 1.50/4.65 psLu
' falling 3.25/10.08 2.50/7.75 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.357 0.510 mA
FAN-IN AB 1 1 load
FAN-QUT Y,¥YN 18 18 loads
PW 1150 620 ps min
f o 350 650 MHz
SIZE 2 2 L cells
Y=A+8
A T P
YN=A+B L ___gua. L. _cuz
6-4-153

AMCC Q20000 SERIES - GTxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT14 J-INPUT NOR; YN
L s H
MIN/MAX  MIN/MAX  MIN/MAX
Toa >YN +—- 101/186 70/140 55/119 ps
-+ 178/363 97/189 80/149 ps
i=AorBorC
Kyo, Knet rising YN 1.95/6.05 1.50/4.65 1.20/3.72 ps/LU
falling 3.25/10.08 2.50/7.75 2.00/6.20 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00 1.09/1.00
IEE 0.268 0.421 0.604 mA
FAN-IN A,B.C 1 1 1 load
FAN-OUT YN 18 18 18 loads
PW 650 500 3o ps min
frnax 600 800 1300 MHz
SIZE 1 1 1 L cell
YN=A+B+C

6-4-154



AMCC Q20000 SERIES - GTxx MIL5 (210) AMCC Q20000 SERIES - GTxx MIL5 (210)

Minimum and maximum specifications account for temperature,

. . A Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

voltage, and process variations over the MIL5 operating range

GT30 DUAL 2-NPUT AND, WITH ONE INPUT INVERTED:; Y0, Y1 GT30 DUAL 2-INPUT AND, WITH ONE INPUT INVERTED; Y0, Y1
L [ H
MIN/MAX ~ MIN/MAX  MIN/MAX —
YO = AD * BO
Tea  AO0->YQ ++ 199/339 116/194 104/162 ps —
- 111172 73/129 59/107 ps Y1=A1+81
BO->YO +—  173/294 123/228 103/198 ps
-+ 235/361 135/205 106/172 ps © #=AND
Al1->Y1 ++ 199/339 116/195 104/163 ps
-- 110A71 73/130 60/107 ps A0 BO | YO
B1->Y1 +— 173/294 123/228 103/198 ps [
-+ 235/362 136/205 106/173 ps 0 o | ©O
: o 1 | o
Kio, Knet iSIng YO,Y1 1.95/6.05 1.50/465  1.20/3.72 ps/LU 1 0 1 1 mm e el
fatling 3.25/10.08 2.50/7.75 2.00/620  psiU 1 1 1 0 ': E va, _lem L e ve,
1 1 1 1 Im ]
e e e e e - 1 1 1
MIL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00 1.09/1.00 e il ﬁj—’l_ i1 vl
Bl 1 1B 1 1B, 1
IEE 0.721 1.20 172 mA A1 Bl | Y1 R g . el Lo aren|
FAN-IN  AQ,B0.A1,B1 1 1 1 load o o | o
FAN-OUT YO,Y1 18 18 18 loads 0o 1 : 0
1 0 1
PW 650 500 310 ps min 1 1 1 0
frax 600 800 1300 MHz = e
SIZE 2 2 3 L cells

BO, B1 - EACH MUST BE DRIVEN BY A MACRO.

6-4-155 ‘ : 6-4-156
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AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GTH 2-INPUT NAND WITH ONE INPUT INVERTED; YN
L 8 H
MINMAX  MIN/MAX ~ MIN/MAX
T pd A->YN +- 109/168 80/133 ps
-+ 195/315 116/181 ps
B->YN ++ 273/413 169/261 ps
-— 157/260 109/186 ps
Ko, Kooy Tising YN 1.95/6.05  1.50/4.65 psiLU
falling 3.25/10.08 2.50/7.75 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.447 0.679 mA
FAN-IN A 2 2 loads :
B 1 1 load :
FAN-QUT YN 18 18 loads
PW 650 500 ps min
£ - 600 800 MHz
SIZE 1 1 L cell
B MUST BE DRIVEN BY A MACRO
YN=A+*B PO oI k
1B YN: 1B Y'NI
. T sTais,
AB | YN
o0 i1 1
o1 1 1
10 1 0
11t 1
6~4~=157

AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT32 2-INPUT AND/NAND; Y, YN
L s H
MIN/MAX  MIN/MAX  MIN/MAX
T od A->Y ++ 395/808 197/405 ps
~~  201/363 135/222 ps
A->YN +- 195/325 136/205 ps
-+ 312/618 160/321 ps
B->Y ++ 437/834 238/439 ps
-~ 284/481 207/328 ps
B->YN +-— 245377 162/274 ps
-+ 400/731 232/422 ps
Ky, Ko MiSiNG Y, YN 1.95/6.05 1.50/4.65 ps/l.LU
' falling 3.2510.08 2.50/7.75 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.450 0.604 mA
FAN-IN AB 1 1 load
FAN-OUT Y, YN 18 18 loads
PW 1150 620 ps min
f 350 650 MHz
mIX
SIZE 2 2 L cells
B MUST BE DRIVEN BY A MACRO
Y=A*B ;‘E‘““:‘. ;‘E‘““:z
18 headl [}:] hivil
YN=A+B C____ema] L._..gws,

* = AND

6-4-158



AMCC Q20000 SERIES - GTxx MIL5 (111) AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature

. ; ’ Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

voltage, and process variations over the MIL5 operating range

GT34 3-INPUT AND; Y GTas 3-INPUT AND/NAND; Y, YN

MINMAX  MINMAX  MIN/MAX

MINVMAX MINMAX  MIN/MAX

T A>Y ++ 229/384  181/222 ps T, A>Y ++ 3817745  189/374 ps
-- 133202 87149 ps o —— 204/367  133/214 ps
B->Y ++ 285432 174/266 ps A->YN +- 212/360  139/214 ps
-— 227345 1807277 ps : -+ 340/697  162/333 ps
C->Y ++ 320/505  197/326 ps B->Y ++ 434/778  234/412 ps
—-— 275/418  215/337 ps -— 296/502  216/343 ps
- B->YN +- 266/401 167/279 ps
Ko, Ko TSINQ Y 1.95/6.05 1.50/4.65 ps/LU —+ 434/824 240/452 ps
failing _ 3.25M10.08 2.50/7.75 ps/LU C->Y ++ 485/833 273/449 ps
—— 349/568 - 255/396 ps
MiL4 ADJ. FACTOR: 1.091.00 1.09/1.00 C->YN +—  311/501 195/353 ps
-+ 498/902 287/507 ps
IEE 0.457 0.611 mA
k_k _risingY,YN 1.95/6.05 1.50/4.65 ps/lU
FAN-IN AB,C 1 1 load ™ falling 3.25/10.08 2.50/7.75 psfLU
FAN-OUT Y 18 18 loads
MiIL4 ADJ. FACTOR: 1.09/1.00  1.08/1.00
PW 650 500 ps min i
f o 600 800 MHz 1EE 0.545 0.698 mA
SIZE - 2 2 L celis FAN-IN AB,C 1 1 load
FAN-QUT Y,YN 18 18 loads
B, C - EACH MUST BE DRIVEN BY A MACRO _ -
PW 1150 620 ps min
: T 350 650 MHz
Y=A+*B=+(C 'l; ——————— 1 Fe—————— | ,
hal la b
. m YT | SIZE 2 2 L cells
. ———ETAe I —— — _GT245;
*=AND - - B, C - EACH MUST BE DRIVEN BY A MACRO
Y=A*B«Cc
A xi Ia xi
YN=A+B+C H e H b
L___.gmm,  .____ cras
* = AND
6-4-160
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AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT39 3-INPUT NAND; YN
L S H
MIN/MAX  MIN/MAX  MIN/MAX
Tpd A->YN +—-  118/192 88/151 ps
—+ 152/239 94/147 ps
B->YN +— 154/287 116/226 ps
-+ 252/380 182/288 ps
C->¥YN +-—  192/383 145/302 ps
—+ 303/469 230/354 ps
Ko K. TiSING YN 1.95/6.05  1.50/4.65 ps/LU
falling 3.25/10.08 2.50/7.75 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.456 0.609 mA
FAN-IN AB.C 1 1 load
FAN-OUT YN 18 18 loads
PW 650 500 ps min
e 600 800 MHz
SIZE 2 2 L celis
B, C - EACH MUST BE DRIVEN BY A MACRO
USE GT40H AS THE H-OPTION
YN=A+B+C roomeees il '
! !
Lo___ema, _____ocm=s)
* = AND
6=-4-161

AMCC Q20000 SERIES - GTxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT40 HIGH SPEED 3-INPUT NAND; YN
L S H
MIN/MAX MIN/MAX MIN/MAX
Toa A->YN + - 68/123 ps
-+ 64/98 ps
B->YN + - 102/216 ps
—+ 107/169 ps
C->YN +- 139/314 ps
-+ 132/210 ps
Kso, Knet rising YN 1.20/3.72 ps/LU
falling 2.00/6.20 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00
IEE ' 1.05 mA
FAN-IN AB 2 loads
C 1 load
FAN-QUT YN 18 loads
PW 350 ps min
fnax 1.2 GHz
SIZE 2 L cells

B, C - EACH MUST BE DHIVEN BY A MACRO.
USE GT39L, GT39S AS THE L AND S OPTIONS.

YN=A«B=+=(C Fmm—m—— .

» = AND [ '

6-4-162



AMCC Q20000 SERIES - GTxx MIL5 ) 111) AMCC Q20000 SERIES - GTxx‘ MIL5 (111)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
GT42 HIGH SPEED 4-INPUT AND; Y GT44 HIGH SPEED 6-INPUT AND; Y
L s H - L S H
MINMAX ~ MINMAX  MINAVAX MIN/MAX. MINMAX MINMAX
Tpﬂ A->Y + 4+ 180/295 ps TN A->Y ++ 213/325 ps
—_ 152/262 ps - 150/280 ps
B->Y ++ 175/285 ps B->Y ++ 210/322 ps
— 150/257 ps -— 148/276 ps
C->Y ++ 174/283 . ps C->Y ++ 210/322 ps
-- 149/256 ps -- 148/276 ps
D->Y ++ 169/274 ps . D->Y ++ 257/429 ps
- 147/251 ps -- 152/288 ps
E->Y ++ 257/429 ps
k, k., risingY 1.50/4.65 ps/LU -- 152/288 ps
fo. net fatling 2.50/7.75 ps/LU F->Y ++ 258/430 ps
- 153/289 ps
MiL4 ADJ. FACTOR: 1.09/1.00
. K, Koo fiSING Y 1.50/4.65 ps/LU
IEE 3.02 mA " 7 falling 2.50/7.75 ps/LU
FAN-IN AB,C.D 1 load MIL4 ADJ. FACTOR: 1.09/1.00
FAN-OUT Y 18 loads
IEE 4.58 mA
Pw 500 s mi : .
; 300 i | FAN-AN ABCDEF 1 load
e FAN-OUT Y 18 foads
SiZE 5 L cells PW 500 bs min
f 800 -MHz
max
Y=A*B*C=*D SIZE 7 L cells
W
* = AND — j '
Lo gz, Y=AxB+C+D+E+F  ________.

e j
Yol
* = AND -
1

6~4-163 6~4-164



AMCC Q20000 SERIES - GTxx MIL5 (111) ‘ AMCC Q20000 SERIES - GTxx MIL5 ‘ (111)

Minimum and maximum specifications account for temperature,

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

voltage, and process variations over the MIL5 operating range

GT51 2-WIDE 2-2 INPUT OR/AND; YN GT52 2-INPUT NAND; YN

L 2] H

: L S H
MIN/MAX  MIN/MAX ~ MIN/MAX

MINMAX  MINMMAX  MIN/MAX

Toa  A>YN s 13;/’; o 1;;};3 gi T, A>YN +- 105172 BOM39 ps
- ~+ 139/215 88/136 ps
B->YN - 1;;’;23 gﬂ}gg gz B->YN +— 139/258 1087209 ps
- -+ 200/ 56/237
C->YN +— 140/251  108/203 ps * 929 15623 ps
BayN Jr 2oeee ﬁgﬁgg ps K, K. FiSing YN 1.95/6.05  1.50/4.65 psiLU -
. o60/a99  184/289 gs ; falling 3.25/10.08 2.50/7.75 ps/LU
_ k_ rising YN 19566.05  1.50/4.65 pelLU MIL4 ADJ. FACTOR: 1.09/1.00  1.09/1.00
falling 3.25/10.08 2.50/7.75 ps/LU EE 0.961 0515 A
MiL4 ADJ. FACTOR: 1.081.00  1.09/1.00 FANAN AR ; ] oad
cE 0961 0515 A FAN-OUT YN 18 18 ' loads
FANIN ABCD 1 1 load FW 650 500 ps min
FAN-OUT YN 18 18 loads - €00 800 MHz
PW 650 500 ps min SIZE 1 1 . L cell
f 600 800 MHz )
max B MUST BE DRIVEN BY A MACRO
SIZE ] S L call USE GT53H AS THE H-OPTION
C. D - AT LEAST ONE MUST BE DRIVEN BY A MACRO
: YN=A=*B roo oo HE '
1 1
YN=(A+B)*(C+D) *=AND Lo lemal Lo

* = AND

6-4-165
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AMCC Q20000 SERIES - GTxx MIL5 (111) AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature, . - . . . :
.o - Minirnum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range

GT53 HIGH SPEED 2-INPUT NAND; YN
GT54D INVERTING SUPER DRIVER; YN
i S H i
MIN/MAX  MIN/MAX  MIN/MAX D
' MiIN/MAX
Te A>YN +- 69/121 ps
-+ 75/114 ps Ty A>YN +- 84/150 ps
B->YN 4= 100/204  ps : -+ 92/147 ps
-+ 123/197 . ps .
] Ky, Koot FiSING YN ) 0.90/2.79 psitu
k, k_, rising YN 1.20/3.72  psAl falling 125388  pstU
' falling ' 2.00/6.20 ps/filU
MiL4 ADJ. FACTOR: 1.09/1.00
MIL4 ADJ. FACTOR: 1.09/1.00
IEE 0.842 mA
IEE 0.9231 mA
FAN-IN A 2 loads
FAN-IN A ) loads FAN-OUT YN 3z loads
B 1 load . . .
FAN-OUT YN 18 loads PW ‘ 350 ps min
‘ : f 1200 MHz
[1:5:0.9
PW 350 ps min i
£ ' 1200 MHz ; SIZE _ 2 L cells
SIZE ) 2 L cells
B MUST BE DRIVEN BY A MACRO _
USE GT52L, GT52S AS THE L AND S OPTIONS YN=A . B
ra ;
‘ ! _ el
YN=A*B U :
ey 1
1
* = AND :B YN:
o G153,

6-4-167 ' '
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AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT55D NON-INVERTING SUPER DRIVER; Y

D
MIN/MAX
Tpﬂ A->Y ++ 125/194 ps
- 89/159 ps
Ky, K., risingY 0.90/2.79 ps/LU
" falling 1.25/3.88 ps/LU
MIL4 ADJ. FACTOR: 1.09/1.00
IEE 1.02 mA
FAN-IN A 1 load
FAN-OUT Y 32 loads
PW 350 ps min
1200 MHz
max

SIZE _ 2 L cells
Y=A

ro - |

[} 1

7 i

[P _GI.S§DA‘

6-4-169

AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

GT60 8-INPUT OR/NOR; Y, YN
L s H
MIN'MAX ~ MIN/MAX  MIN/MAX
T, Y ++ 282/649  155/366  135/284 ps
-~ 274/500  145/238 100171 ps
i>YN +- 162/348  103/223 80/192 ps

-+ 452/925 180/351 147/264 ps
i=AorBorCorDorEorForGorH

k, k. rising Y,YN 1.95/6.05 1.50/4.65 1.20/3.72 ps/LU
" falling 3.25/10.08 2.50/7.75 2.00/6.20 ps/LU

MIL4 ADJ. FACTOR: 1.09/1.00  1.091.00 1.09/1.00

IEE 0.506 0.865 1.20 mA

FAN-IN i 1 1 1 load

i=AB,C,D,EF.GH

FAN-OUT Y,¥YN 18 18 18 loads

PW 1150 620 450 ps min

i aso 650 900 MHz

SIZE 3 3 3 L ceils

A, B, C, D - AT LEAST ONE MUST BE DRIVEN BY A MACRO
E, F, G, H - AT LEAST ONE MUST BE DRIVEN BY A MACRO

Y=A+B+C+D+E+F+G+H

YN=A+B+C+D+E+F+G+H




AMCC Q20000 SERIES - GTxx MIL5 (111) AMCC Q20000 SERIES - GTxx MIL5 (111)

Minimum and maximum specifications account for temperature,

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILS5 operating range

voltage, and process variations over the MIL5 operating range

GT65 8-INPUT OR; Y GT87D STATIC DRIVER LOW, HIGH; Y, YN
L S H D
MIN/MAX ~ MINMAX  MINMAX MIN/MAX
Ty Y ++ 142/308 93/205 88192 ps - T AN->Y,YN 000/000 ps
-—  175/296 100/185 76/139 ps pd
i=AorBorCarDorEorFarGorH ' ) K Koot rising Y,YN i 0.90/2.79 pslU
. |
. falling 1.25/3.88 ps/LU
Keo, Kt 1iSING Y 1.95/605 1.50/4.65 1.203.72 ps/LU
falling 3.25/10.08 2.50/7.75 2.00/6.20 ps/LU | MIL4 ADJ. FACTOR: 1.09/1.00
MIL4 ADJ. FACTOR: 1.09/1.00 1.08M1.00 1.09/1.00 IEE 0.453 mA
IEE 0.455 0.776 1.12 mA i EANAN AN 1 load
: : } FAN-QUT Y,¥N 50 loads
FAN-IN ABC,DEFGH 1 . 1 1 load ;
FAN-OUT Y 18 18 18 loads | SIZE 1 L cell
PW 650 500 350 ps min AN MUST BE TIED TO GROUND
e 600 800 1200 MHz
SIZE 3 - 3 L cells ‘ Y=1
A, B, C, D - AT LEAST ONE MUST BE DRIVEN BY A MACRO 3
E, F, G, H - AT LEAST ONE MUST BE DRIVEN BY A MACRO ; YN=0 et -
--.—---OI'“"“ 2 g |— :
1 b !
Y=A+B+C+D+E+F+G+H | Lot
e T IETm
m.!.!l.___._.__._l.buu!_»v[_u

| .1
~GTa1al

6-4-171 6-4-172



AMCC Q20000 SERIES - GATxx MIL5 (111 : " AMCC Q20000 SERIES - GATxx MIL5 (11D
Minimum and maximum specifications account for temperature,

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

voltage, and process variations over the MIL5 operating range

GATO0 QUAD 2-INPUT AND 4-INPUT OR GATH QUAD 2-INPUT OR -4-INPUT AND
L S H L S H
MINMAX  MIN/MAX  MINMAX MIN/'MAX ~ MIN/MAX  MIN/MAX
Ty i1->Y ++ 172/319 ps T[.'d i->Y ++ : 178/295 ps
- 133/258 Ps _ - 146/270 ps
i2->Y ++ 198/386 ps i=AorBorCorDorEorForGorH
- 163/313 ps

il=AorCorEorG Kk, K. fisingY 1.20/3.72 ps/LU

i2=BorDorForH " falling 2.00/6.20 ps/LU
k, k_, rising Y 1.20/372  ps/LU o MiL4 ADJ. FACTOR: 1.09/1.00

' falling 2.00/6.20 ps/LU :
| IEE 3.02 mA
MIL4 ADJ. FACTOR: . 1.09/1.00 i
' FAN-IN AB,C.D,EF.GH 1 load
IEE 3.72 mA FAN-OUT Y : 18 loads
FAN-N AB.C.DEFGH 1 load PW 350 ps min
FAN-OUT Y 18 loads i fm 1200 MHz
PW : 350 ps min )
E 5 L cell
o 1200 MHz Siz oo
SIZE 6 L cells
B, D, F, H - EACH MUST BE DRIVEN BY A MACRO - Y={A+B)*({C+D)* (E+F)* (G+H)

Y=(A*B)+(C*D)+(E*F)+(G*H)

8-4-173 6-4-174



AMCC Q20000 SERIES - LAxx MIL5 (111) AMCC Q20000 SERIES - LAxx MIL5 . QA1
Minimum and maximum specifications account for temperature, : ‘

1 ST 4 Minimum and maximum specifications account for temperature,
voltage, and process variations over the MILb operating range

voltage, and process variations over the MIL5 operating range

LAO1 D-LATCH, TRANSPARENT HIGH; Q, QN Laot D-LATCH, TRANSPARENT HIGH; Q, QN
L S H
MIN'MAX MIN/MAX ~ MIN/MAX DC | On+l QNn+t
Tpd c->Q ++ 4860/865 248/445 ps 11 1 0  TRANSPARENT
+-— 315/518 205/327 ps 01 0 1 TRANSPARENT
C->QN ++ 489/871 257/457 ps X0 On ONn
+— 270/444 171/305 ps
D->Q ++ 419/887 211/412 ps
—-—  223/398 145/226 ps X =DON'T CARE
D->QN +— 215/385 144/225 ps
—+ 3B4/758 188/371 ps
K, K, rising Q.QN 1.95/6.05 1.50/4.65 ps/LU " e ] fmm— e m -
' falling 3.25/10.08 2.50/7.75 ps/LU : — QN
; | DL ofb—4 —H—dn  of—
MIL4 ADJ. FACTOR: 1.091.00 1.09/1.00 | | I I
-—:— C m:)--:— —:—— C N ;
IEE 0.450 0.603 mA ! ' H !
L___ Aol Lo _lemysi
FAN-IN CD 1 1 load
FAN-OUT Q,QN 18 18 loads
T.,D) 650 400 ps min
T, (D) 50 50 ps min
PW (C) 650 500 ps min
f o 600 800 MHz
SIZE 2 2 L cells

C MUST BE DRIVEN BY A MACRO

6-4-175 6-4-176



AMCC Q20000 SERIES - LAxx MIL5 (111) AMCC Q20000 SERIES - LAxx MIL5 (111)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
LA11 D-LATCH, TRANSPARENT HIGH; Q LAT1 D-LATCH, TRANSPARENT HIGH; Q
L S H
MINMAX ~ MINMMAX  MIN/MAX DC ! Qn#1
T pd C->Q ++ 271/415 151/249 ps 11 1 1 TRANSPARENT
+—- 20G7/356 135/257 ps o1 1 © TRANSPARENT
D->Q ++ 228/372 1231191 ps Xo | Qn
-—  134/227 82/154 ps
K, K., fising Q 1.95/6.05  1.50/4.65 " psU X = DON'T CARE
' falling 3.25/10.08 2.50/7.75 ps/LU
MiL4 ADJ. FACTOR: 1.00/1.00 1.00/1.00
IEE 0.456 0.610 mA
FAN-IN  C,D 1 1 load | T HE A
FAN-OUT Q 18 18 loads ; . il IR M T S
T,D) 500 as0 ps min ; ': ! ! !
T, (D) 50 80 ps min i -+ R :
: ' Lo sl
PW (C} . 650 500 ps min Lo__smg!  L___iaus
f o 600 800 MHz
SIZE 1 1 L cel

C MUST BE DRIVEN BY A MACRO

6-4-177 6=4-~178



AMCC Q20000 SERIES - LAxx MIL5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

LA12 D-LATCH, TRANSPARENT HIGH; QN
L s H
MIN/MAX ~ MIN/MAX  MIN/MAX
T C->QN ++ 205/355  134/222 ps
. +—  142/264 102/204 ps
D->QN +-— 109/178 77135 ps
-+ 159/249 87/133 , ps
ko, Knet Tising QN 1.95/6.05 1.50/4.65 psiLU
falling 3.25/10.08 2.5047.75 ps/LU
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00
IEE 0.456 0.609 mA
FAN-IN C,D 1 1 load
FAN-QUT QN 18 18 loads
Tu(D) 500 400 ps min
Th (D) 50 50 ps min
PW (C) 650 500 ps min
1:ma)r 600 800 MHZ
SIZE 1 1 L cefl

C MUST BE DRIVEN BY A MACRO.

| I | — — 7
-—'—-I’JLTH | —|1IJLTH |
| I I I
—rE CIN:—I— —|—C CIN:—I—
L _tmiz2t] L. _LAigs]
6-4=-1780b

AMCC Q20000 SERIES - LAxx MIL5 (210)

Minimum and maximum specifications account for temperature
voltage, and process variations over the MIL5 operating range

>

LA12 D-LATCH, TRANSPARENT HIGH; QN
D C | QNn+1

111 0 TRANSPARENT

o1 1 TRANSPARENT

X0 [ QNn

X =DON'T CARE

8-4-178¢



AMCC Q20000 SERIES - MXxx MIL5 (111) AMCC Q20000 SERIES - MXxx MIL5 (111)

Minimum and maximum specifications account for temperature, Minimum and mazimum specifications account for temperat
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range ’
MX13 21 MUK Y ’ MX13 21TMUX; Y
L S H
MIN/MAX ~ MIN/MAX ~ MIN/MAX
T, 0>Y’ ++ 189/305 110/176 ps
Pd —— 110M78 73132 ps Sthiodl vy
11->Y ++ 190/305 1111177 ps
-~ 1091177 72132 ps o x99
S1->Y ++ 236369 144/234 ps 1 o0X1 o
-—  180/307 148/245 ps 1 1 X | 1
+- 181/317  124/233 ps X 001 o
-+ 227/354  159/243 ps X 111 1
ky, K., tising Y 1.95/6.05  1.50/4.65 ps/LU i ? ; : Bm
" falling 3.25/10.08 250/7.75 ps/LU
MIL4 ADJ. FACTOR: 1.08/1.00 1.09/1.00 X =DON'T CARE
IEE 0.341 0.495 mA UKN = UNKNOWN
FAN-IN 10,11, S1 1 1 load il L il 1
FAN-OUT Y 18 18 loads I
—:——11 : _—‘—'_-—n :
PW 650 500 ps min - L - !
i 600 800 MHz bR v oo
SIZE 1 1 L ceil

$1 MUST BE DRIVEN BY A MACRO

§~4-179 6-4-180



AMCC Q20000 SERIES - MXxx MIL5 iy AMCC Q20000 SERIES - MXxx MIL5 (111)

Minimum and maximum specifications account for temperature,

1 ST > Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

voltage, and process variations over the MIL5 operating range

MX18 21 MUX; Y, YN MX18 221 MUX; Y, YN
L S H
MIN/MAX  MIN/MAX  MINMAX STl Y YN
T od 10->Y ++ 350/686 174/345 ' ps 0 X 0 | 0 1
—-=  195/339 126/197 ps 0 X 1 | 1 0
I0->YN +- 202/346 131/203 ps 1 0 X 1 0 1
-+ 3517728 168/351 ps 1 1 X 1 1 0
11->Y ++ 352/686 175/345 ps X 0 0 1 0 1
——  193/337 125/196 ps X 0 1 | UKN UKN
11->YN +-— 203/347 1327204 ps X 1 0 | UKN UKN
-+ 351/730 168/352 " ps X 111 1 0
S51->Y ++ 405727 219/383 ps
—— 285/466  205/314 ps
+— 287/441 175/285 ps ; X = DON'T CARE
-+ 395/713 228/409 ) ps . ‘ UKN = UNKNOWN m————— 1 - 1
S1->YN ++ 462/873 240438 ps , : N IR I W I
-~ 265/423  200/303 ps _ o i '
+- 263/397 163/271 ps , : L1 o il S
-+ 447/857  247/461 ps : oo TR Lo
Ky, Koo, fiSing Y.YN 1.95/605  1.50/4.65 ps/LU
' falling 3.25/M0.08 2.50/7.75 ps/LU
MIL4 ADJ. FACTOR: | 1.09/1.00 1.09/1.00
IEE 0.450 0.604 mA
FAN-IN 0.1, 51 1 1 load
FAN-OQUT Y, YN 18 18 - loads
PW 1150 620 ps min
£ 350 650 MHz
SIZE 2 2 L cells b

S1 MUST BE DRIVEN BY A MACRO

6-4-181 6-4-182



AMCC Q20000 SERIES - MXxx MIL5 (210) | AMCC Q20000 SERIES - MXxx MIL5 (210)

Minimum and maximum specifications account for temperature, Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
MX20 4:1 MUX; YN ‘ MX20 4:1 MUX; YN
L S H ’ L S H
MIN/MAX MIN/MAX MIN/MAX
IEE 0.776 1.12 mA
Tpd 10->YN +~- 1071173 82/134 ps )
-+ 118/210 102/165 . ps FAN-IN Ii, S0, S1 1 1 load
11->YN +— 107174 82/135 ps i=0,1,23
-+ 116/209 100/165 ps FAN-QUT YN 18 18 loads
12->¥N +- 107177 82/139 ps
-+ 114/209 94/164 ps : PW 650 500 ps min
i3->YN +- 107178 82/140 ps | frnax 600 800 MHz
-+ 113211 93/165 _ps !
50->YN ++ 208/317  164/267 ps { SIZE 2 > : L ceils
-— 133/233 101180 ps
+- 146275 115/223 ps ? 50, S1 - EACH MUST BE DRIVEN BY A MACRO.
-+ 162/274 130/214 ps
S51->¥YN ++ 247/411 197/351 ps S1S0IB 121101 YN
-— 151/255 116/188 ps
+-—  193/394 151/316 ps 00 XX X011 1
—+ 182/294 1437224 ps 00 XX X110
01 X X0 X1 1
Kfo, Knet rising YN 1.95/6.05 1.50/4.65 ps/LU 01 XX1X1 0
failing 3.25/10.08 2.50/7.75 ps/lU 1 0X0 X X1 1
10 X1 X X1 o0
MiL4 ADJ. FACTOR: 1.09/1.00 1.09/1.00 110 X X X 1| 1
111 XX X1 0
XX 00001 1
XX1 11140
— ——_— X0 X0 X011
vl | o X0 X1 X ! : 0
i i1 YND X10X0 1
t{% DT o X11X1X1 0
s . s 0OXXX00 | 1
TE | T OXXX111 0
L _meesy L _h2es) 1 X000 X X1 1
1 X1 1 X X1 0

X = DONT CARE

8-4-182b ' 6-4-182¢



AMCC Q20000 SERIES - MXxx MIL5 : (210) ' AMCC Q20000 SERIES - MXxx MIL5 (210)

Minimum and maximum specifications account for temperature, ' Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range voltage, and process variations over the MIL5 operating range
MX21 4:1 MUX; Y ' MX21 4:1 MUX; Y
L S H : L S H
MIN/MAX MIN/MAX MINMAX
IEE 0.775 0.91 mA
Tea 10->Y ++ 152/265 128/208 ps
-- 108/170 79132 . pPs FAN-IN i, S0, 51 1 1 load
11->Y ++ 154/285 129/208 ps ! i=0,1,2,3
-— 108/168 79/130 ps i FAN-QUT Y 18 18 loads
12->Y ++ 156/265 135/208 ps
-—- 108/166 79/125 ps ; PW 650 500 ps min
13->Y ++ 157/265 137/208 ps frnax 600 8GO0 MHz
—— 1071165 79/124 ps
S0->Y ++ 216/330 171/285 pPs SIZE P ) L cells
—— 159/248 115/187 ps
+- 173307  130/239 ps . S1, S0 - EACH MUST BE DRIVEN BY A MACRO.
-+ 180/296 149/235 ps
S1->Y ++ 261/433 208/368 ps
-—  162/270 123/199 ps
+—  204/411 158/208 oS Sts0i3 121110t Y
-+ 198/317 156/242 ps 00 XXXO01 0
Kio, Knet rising Y 1.95/6.05 1.50/4.65 psfLU g ? § § :)( ;( : ; [ S
falling 3.25/10.08 2.50/7.75 ps/LU 01 XX 1 X1t 1 T ! L[ i
10X0XX1I 0 =T =TT
MIL4 ADJ. FACTOR: 1.09/1.00  1.09/1.00 10X 1 X X1 1 N I e
110XXX1 0 = | o= |
171 1 XX X1 1 - T A ey - T
XX 0000 1| O
XX 111 11 1
X0 Xo0oXxXxo0!l 0
Xo X1 X111 t
X1 0X0X1 0
X1 1 X1 X1 1
0O X X X001 0
o X X X111 1
1 X00 X X1 0
1 X1 1 X X1 1

X = DON'T CARE

6~4-183 : : 6-4-184



6-4-185

AMCC Q20000 SERIES - VBxx MILS : (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

VBO1 VBB GENERATOR FOR ECL 100K OUTPUT REFERENCE
L s H
MINAMAX  MINMAX  MIN/MAX

T INPUT->PO 000/000 ps
keap fising PO 000/000 ps/pF

faliing 000/000 ps/pF
MIL4 ADJ. FACTOR: 1.09/1.00
IEE 3.57 mA
FAN-IN  INPUT 0 load
FAN-OUT PO 0.5 load
PW . 350 ps min
fmax 1.2 GHz
SIZE 1 110 cell

" INPUT MUST BE TIED TO GROUND.
CONSULT AMCC BEFORE USING THIS MACRO.

TEST REQUIREMENTS:

1 {THIS MACRO IS A COMPLETE REFERENCE GENERATOR BULLT IN AN
/O CELL. THIS GENERATOR CAN BE EITHER ECL100K BY DESIGN
(DETERMINED BY MODE CELL TYPE), AND REQUIRES NO EXTERNAL
TERMINATION./

PO = INPUT !

6-5-12



AMCC Q20000 SERIES - VBxx MIL5 | (210)

Minimum and maxinum specifications account for temperature,
voltage, and process variations over the MIL5 operating range

VBO2 ON-CHIP VBB LEVEL FOR ECL OUTPUT REFERENCE
L S H
MIN/MAX MIN/MAX MINMAX

T INPUT->PO 000/000 ps
Keap rising PO 000/000 ps/pF

falling 000/000 ps/pF
MiL4 AD.). FACTOR: 1.09/1.00
IEE 10.7 mA
FAN-IN  INPUT 0 load
FAN-OUT PO 50.0 uA
PW ' 350 ps min
froax 1.2 ‘ - GHz
SIZE 1 IO celi

INPUT MUST BE TIED TO GROUND.

10K OR 100K DETERMINED BY MODE OF OPERATION.

CONSULT AMCC BEFORE USING THIS MACRO.

THE VB02 1S VERY SUSCEPTIBLE TO EXTERNAL NOISE AND LOADING
EFFECTS. IT MUST BE ELECTRICALLY ISOLATED. A OPERATIONAL
AMPUFIER 1S RECOMMENDED.

TEST REQUIREMENTS:

1 /THIS MACRO IS A WIRE THAT TAPS INTO AN INTERNAL VTA
GENERATOR. THIS GENERATOR CAN BE EITHER ECL10K OR ECL100K
BY DESIGN (DETERMINED BY MODE CELL TYPE), AND REQUIRES
NO EXTERNAL TERMINATION./

PO = INPUT '

6-4-185
8=-5-13
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(210)

. Q20000 Macro Library Summary - Chip Macros

. Chip Macros

The inclusion of the chip macro documents (to the software) the number of
fixed power and. ground pads that a particular array has for a given I/O
mode. It also documents the internal pin count limit, cefl type limits, ECL
output limits, TTL output Limits, SSO rules, allowed cell utilization, the de-
fault power supply or supplies, the worst-case current multipliers for COM
and MIL product grades, overhead current, and other parameters as re-
quired by the current AMCC MacroMatrix software.

A chip macro must be nsed.
MacroMatrix software will not run without one.
If there is more than one, the first encountered will be used.

'Follow directions in the AMCC EWS Schematic Rules for pin connec-
tions, and see the AMCCERC User's Guide for further information
on the chip macros. '

Follow directions in the MacroMatrix Installation and Operation
Guide which provides information on assigning values to the chip .
macro parameters. '

Ground and Terminate the input and output macro pins respectively.

Chip macros are not real macros in that they are not placed on the
array. A name is not required. CHIP0O is a good name if you follow
consistent structured design procedures and name all macros re-
gardless of type.

Chip macros use no cells and draw no current.

Place the chip macro on page one of the schematics along with added
power and ground and VBBxx macros. This is for human readabil-
ity. '

Assign values to the chip macro parameters. The software will use
defaults and run anyway but the results may be invalid to the design.



Q20000 Macro Lilrary Summary - Chip Macros

Chip macro parameters:

product_name

"AMCC assigned name

device_number

AMCC assigned number

product_grade

MIL or COM

power_supply

x| x| x| x
x| x| x| x

ECL supply only

o x| x| X

o] x| K X

The first three parameters are required for design submission. .
AMCCERC program will use default values and continne but the resulting

report cannot be submitted.

Allowed power._supply parameter values for the Q20000 Series:

default what appears on the chip macro graphic
STD4 -4.6V ECL VEE supply; ECL VCC = OV
STD5 -5.2V ECL VEE sapply; ECL VCC = 0V
5VREF +5V ECL VCC supply; ECL VEE = OV

Q20000 Macro Library Summary - Chip Macros

For Single Supply Circuits: 100% ECL

Power supply =-52V; -4.5V or +5V

Q20010ECL10K
Q20010ECL100K
Q20025ECL10K
Q20025ECL100K
Q20045ECL10K
Q20045ECL100K
Q20080ECL10K
Q20080ECL100K
Q20120ECL10K

Q20120ECL100K

For 100% ECL 10K circuit on a Q20010
For 100% ECL 100K circuit on a Q20010
For 100% ECL 10K circuit on a Q20025
For 100% ECL 100K drcut on a Q20025
For 100% ECL 10K circuit on a Q20045
For 100% ECL 100K circuit on a Q20045
For 100% ECL 10K circuit on a Q20030
For 100% ECL 100K circuit on 2 Q26080
For 100% ECL 10K circuit on a Q20120
For 100% ECL 100K drcuit on a Q20120

—-{A
PRODUCT_NRHE

PORER_SUPPLY

REV: 218

DEVICE_NUHBER
PRODUCT_GRADE

Q2008QECL 1 BOK

REV: 210

ViR —iR VTR |—

PRODUCT_NAHE
QEVICE_MWUHBER
PROOUCT, GRADE
PORER_SUPPLY

nzegsescL 1ok |




Q20000 Macro Library Summary - Chip Macros

For Dual Supply Circuits: ECL/TTL Mix

Power supply =-52V; 4.5V or +5V

Q20010MIX10K
Q20010MIX 100K
Q20P010MIX10K
Q20P010MIX100K
Q20025MIX10K
Q20025MIX 100K
Q20P025MTX 10K
Q20P025MIX100K
Q20045MIX10K
Q20045MIX100K
Q20080MIX10K
Q20080MIX100K
Q20120MIX10K
Q20120MIX100K

REV:21A

~4A ¥TR

PRODUCT_NAME
QEYICE_NUMBER
PRODUCT_GRADE
FPOWER_SUPPLY

02BPE2SHIX1GK

For ECL 10K /TTL cireuit on a Q20010
For ECL 100K /TTL circuit on a Q20010 -
For ECL 10K /TTL circuit on a Q20P010
For ECL 100K /TTL circuit on a Q20P010
For ECL 10K /TTL circuit on a Q20025
For ECL 100K /TTL circuit on a Q20025
For ECL 10K /TTL circuit on a Q20P025.
For ECL 100K /TTL circuit on a Q20P025
For ECL 10K /TTL circuit on a Q20045
For ECL 100K /TTL circuit on a Q20045
For ECL 10K /TTL circuit on a Q20080
Feor ECL 100K /TTL circuit on a Q20080
For ECL 10K /TTL circuit on a Q20120
For BECL 100K /TTL circuit on a Q20120

REV:z218

—R ¥TA |—

PRODUCT _NAHE
DEVICE_NUNBER
PRODUCT_GRADE
POHER_SUFPLY

QZEPE25HIX1B0K

WMamIMySmmm-(!lﬁpMn&ns

For Dual Supply Circuits: 100% ECL

Power sapply = -52V or -4.5V and +5V

Q20010DECL10K
Q20010DECL100K
Q20025DECL10K
Q20025DECL100K
Q20045DECL 10K
Q20045DECL 100K
Q20080DECL10K -
Q20080DECL100K
Q20120DECL10K

Q20120DECL100K

For 100% ECL 10K circuit on a Q20010
For 100% ECL 100K circuit cn a Q20010
For 100% ECL 10K circuit on a Q20025
For 100% ECL 100K circuit on a Q20025
For 100% ECL 10K circuit cn a Q20045
For 100% ECL 100K circuit on a Q20045
For 100% ECL 10K circuit on a Q20080
For 100% ECL 100K circuit on a Q20080
For 100% ECL 10K circuit on a Q20120
For 100% ECL 100K circuit on a Q20120

—R

PRODUCT_MAHE
QEVICE_NUMBER
PRODUCT_GRADE
POHER_SUPPLY

REV:210 REV:210

N2008B0ECL1 08K

VTR — —th ¥TR —

RRODUCT_NANE
OEVICE_WUNBER
PRODUCT_GRADE
POKER_SUPPLY

Q26666DECL 10K




Q20000 Macro Library Smmmary - Chip Macros

For Single supply circuits ECL/TTL Mix

Power supply = +5V

Q20010TTL10K
Q20010TTL100K
Q20P010TTL10K
Q20PO10TTLI100K
Q20025TTL10K
Q20025TTL100K
Q20P025TTL10K
Q20P025TTL100K
Q20045TTL10K

. Q20045TTL100K
Q20080TTL10K
Q20080TTL100K
Q20120TTL10K
Q20120TTL100K

REV: 218

1A ¥TA

PRODUCT_NRME
DEY {CE_MUMBER
PRODUCT_GRADE

Q2OPIE2STTL 106

For ECL 10K /TTL circuit on a Q20010
For ECL 100K /TTL circuit on a §20010
For ECL 10K /TTL circuit on a Q20P010
For ECL 100K /TTL circuit on a Q20P010
For ECL 10K /TTL circuit on a Q20025
For ECL 100K /TTL circuit on a Q20025
Far ECL 10K /TTL circuit on a Q20P025
For ECL 100K /TTL circuit on a Q20P025
For ECL 10K /TTL circuit on a Q20045
For ECL 100K /TTL circuit on a Q20045
For ECL 10K /TTL circuit on a Q20080
For ECL 100K /TTL circuit on a Q20080
For ECL 10K /TTL circuit on a Q20120
For ECL 100K /TTL circuit on a Q20120

REV: 210

—A ¥TA

PRODUCT_NACE
DEVICE_NUHBER
FROQUCT_GRADE

QZOPTE25TTLIGK

AMCC Q20000 SERIES - SPECIALS . (111)

ADDED POWER AND GROUNDS

ITGND ADDED TTL GND PAD

REQUIRED WHEN AN ADDED TTL SROUND PAD IS NEEDED.

USES THE PAD PORTION OF THE /O CELL.

USED TO OBTAIN A CORRECT POPULATION REPORT AND
EXTERNAL PIN (PAD) COUNT BY THE AMCC MACROMATRIX
ERC SOFTWARE. '

® GROUND THE INPUT PIN WITH THE WIRE POINTING DOWN
¢ TERMINATE THE OUTPUT

NOTE: When piacing an ITGND macro, the macro must be interspersed
with the simultaneously switching outputs it supports. On the Q20000T
array and any other aray with packages that contain intemal power-ground
planes, an ITGND must be placed on a PAD that will allow it to be connected
to the intemal plane if it is at all possible. Placing it on a pad that must
connect to a package pin requires a custom DUT board for test.

A

] 1

1 ! —

[] ] =

] [}

[ <. . ¥ l_ ﬂﬂﬂ
118187

6=5=-7



AMCC Q20000 SERIES - SPECIALS (111)

ADDED POWER AND GROUNDS

IMPWR ADDED ECL V., (+5V) PAD

REQUIRED WHEN AN ADDED T71. POWER PAD IS NEEDED.
USES THE PAD PORTION OF THE /O CELL
USED TO OBTAIN A CORRECT POPULATION REPORT AND

EXTERNAL PIN (PAD) COUNT BY THE AMCC MACROMATRIX
ERC SOFTWARE.

¢ GROUND THE INPUT PIN WITH THE WIRE POINTING UP
¢ TERMINATE THE OUTPUT

NOTE: When placing an ITPWR macro, the macro must bs interspersed
with the simultaneously switching outputs it supports. On the Q20000T

array and any other array with packages that contain intemnal power-ground
planes, an {ITPWR must be placed on a PAD that will allow it to be connected
to the intemal plane if it is at all possible. Placing it on a pad that must
connect to a package pin requires a customn DUT board for test.

AMCC Q20000 SERIES - SPECIALS (111)

ADDED POWER AND GROUNDS

[EVCC ADDED ECL VCC PAD

REQUIRED WHEN AN ADDED ECL VCC PAD IS NEEDED.

USES THE PAD PORTION OF THE O CELL

USED TO OBTAIN A CORRECT POPULATION REPORT AND
EXTERNAL PIN (PAD) COUNT BY THE AMCC MACROMATRIX
ERC SOFTWARE.

e GROUND THE INPUT PIN WITH THE WIRE POINTING DOWN
FOR STANDARD-REFERENCE ECL; POINTING UP FOR +5V REF ECL.
e TERMINATE THE OUTPUT
¢ [EVCC is a GROUND pad in a STD-REF ECL circuit.
¢ |EVCC is a POWER pad in a +5V REF ECL circuit.

NOTE: When placing an IEVCC macro, the macro must be interspersed
with the simultaneously switching outputs it supports. On the Q20000T
amay and any other array with packages that contain intermal power-ground
planes, an IEVCC must be placed on a PAD that will allow it to be connected
to the intemal plane if it is at all possible. Placing it on a pad that must
connect to a package pin requires a custom DUT board for test.

1
O ';_ ved



AMCC Q20000 SERIES - VBxx COM5 - (210)

Minimum and maximum specifications account for temperature,

voltage, and process variations over the COM5 operating range

VBO1 VBB GENERATOR FOR ECL 100K QUTPUT REFERENCE
L S H
MIN/MAX ~ MIN/MAX  MINMAX

Tpa INPUT->PO 000/000 . ' ps
kesp  rising PO 000/000 ps/pF

falling 000/000 : ps/pF
COM4 ADJ. FACTOR: 1.05/1.03
IEE 3.57 mA
FAN-IN INPUT 0 load
FAN-OUT PO 0.5 load
PW : . 350 ps min.
fnax 1.2 GHz
SIZE 1 /O cell

INPUT MUST BE TIED TO GROUND.
CONSULT AMCC BEFORE USING THIS MACRO.

TEST REQUIREMENTS:

1 /THIS MACRO IS A COMPLETE REFERENCE GENERATOR BUILT IN AN
IO CELL. THIS GENERATOR CAN BE EITHER ECL100K BY DESIGN
(DETERMINED BY MODE CELL TYPE), AND REQUIRES NO EXTERNAL
TERMINATION./

PO =INPUT

6~5-10

AMCC Q20000 SERIES - VBxx COMS5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

vBo2 ON-CHIP VBB LEVEL FOR ECL OQUTPUT REFERENCE
L S H
MINMAX  MINMAX  MINMAX

Tea  INPUT->PO 000/000 ps
Keap  rising PO 000/000 ps/pF

falling 000/000 ps/pF
COM4 ADJ. FACTOR: 1.05/1.03
IEE 10.7 mA
FAN-IN INPUT 0 load
FAN-OUT PO 50.0 uA
PW 350 ps min
frax . 1.2 GHz
SIZE 1 ‘ IO cell

INPUT MUST BE TIED TO GROUND.

10K OR 100K DETERMINED BY MODE OF OPERATION.

CONSULT AMCC BEFORE USING THIS MACRO.

THE VBO2 IS VERY SUSCEFTIBLE TO EXTERNAL NOISE AND LOADING

EFFECTS. IT MUST BE ELECTRICALLY {SOLATED. A OPERATIONAL
AMPLIFIER |S RECOMMENDED.

TEST REQUIREMENTS:

1 /THIS MACRO IS A WIRE THAT TAPS INTO AN INTERNAL VTA
GENERATOR. TH!IS GENERATCR CAN BE EITHER ECL10K OR ECL100K
BY DESIGN (DETERMINED BY MODE CELL TYPE), AND REQUIRES
NO EXTERNAL TERMINATION./

. b 1
PO = INPUT [ S e !

6=-5-11



AMCC Q20000 SERIES - CRUxx COM5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COM5 operating range

CRU04 CLOCK RECOVERY MACROS

L S H
MIN/MAX ~ MIN/MAX  MIN/MAX

MAXIMUM SKEW:
SERCLKOP,->SERDATOP

SERCLKON +)+ 125/200 ps
+-)- 100/175 ps
LKLPCKOP->LKLPDTOP
(ZERO CROSS TO ZERO
CROSS) 100/225 ps
OPERATING FREQUENCY: 1000+ 12%  MHz
kh, _kne‘ rising LOCKDETA,
] FRKCNT 1.80/3.90 ps/LU
f'._al!lng 3.00/6.50 ps/LU
Ko, knet rising SERDATOP,SERCLKOP,
REFCKOUT, TESTEN,
SERCLKON 1.44/3.12 ps/LU
falling 2.40/5.20  ps/LU
Keaap  rising LKLPCKOP,LKLPCKON,
) LKLPDTOP,LKLPDTON 21/46  psipF
fgl!mg ' 21/46 ps/pF
keap  rising LOCKDET 15/34 ps/pF
falling 40/88 ps/pF
COM4 ADJ, FACTOR: 1.05/1.03

TSTRST, BYTCLKIP, DIVNCNTO, DIVNCNT1, DIVNCNT2, LOCLPEN,

LCKDETOV, ACQCTLO, ACQCTL1, ACQCONT, RST - EACH MUST BE
DRIVEN BY A MACRO

8-5-14

AMCC Q20000 SERIES - CRUxx COM5 _ (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

CRU04 CLOCK RECOVERY MACROS

L s H
ARRAY:
Q20P025
CHIPMACRO:
Q20P025TTL10K,
G20P025TTL100K
ICC : ' . 164 mA
FAN-IN BYTCLKIP,DIVNCNTH, 1 load
DIVNCNTZ,ACQCONT,
LCKDETOV,ACQCTLO,
ACQCTL1,SEADATIP,
SERDATIN,LPDATIP,
LPDATIN,REFCKINP,
REFCKINN, TSTCLKEN
TSTRST,LOCLPEN 2 loads
DIVNCNTO,RST 3 joads
FAN-OUT TESTEN 16 loads
LOCKDETA,REFCKOUT, 17 loads
SERCLKOP,SERCLKON
FRKCNT,SERDATOP 18 loads
SIZE ' 1 G cell

The CRUO4 recovers clock and data from an incoming serial bit stream. The
CRU will cutput synchronous clock and data signals to the array and to the link
loopback I/O pins. The clock and data signals can be used to clock a serial to
parallel register in the amay and used for framing functions. The CRU also
checks the serial data inputs for minimum transition density and maximum run
length. [f either of these tests fail, the phase locked loop cannot be guaranteed
to accurately recover the clock from the serial data and an out of lock condition is
indicated via the lockdetect I/O pin and the lockdetect array pad. The CRU can
be programmed to recover the clock from the serial data inputs operating at the
VCO frequency divided by 1, 2, 4 or 8 as programmed by the DIVNCNTi pads
from the array.
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AMCC Q20000 SERIES - CRUxx COM5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

CRU04 CLOCK RECOVERY MACROS

The CRUO4 model will initiate with the VCO set to the center frequency If serial
datais present and passes the transition density and run length checks, the
VCO will measure the width of the first 25 pulses on the serial data. It will then
phase and frequency align the serial clock to the serial data. In the actual circuit
this alignment may take up to 2.5psec.

The CRU requires an extemal clock reference to reduce the initial acquisition
time and to provide stability in the absence of serial data. When thereisno
signal on the selected serial data inputs, the VCO frequency will be a multiplied
value of the reference clock input. A typical frequency multiplication factor is20
but can go as high as 40.

A byte clock counter in the array should take the serial clock output (as
programmed by the DIVNCNTI pins) and divide it down to match the reference
clock input,

if at any time during the simulation, the serial data inputs are inactive and the
byte clock and reference clock frequencies drift by more than 3%, the VCO wiil
be phase and frequency shifted to bring the byte clock within the 3% tolerance.
In the actual circuit this alignment will initially take up to 2. 5usec and then be
performed continously.
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CLOCE RECOVERY MACRO CRU0 REFCKINP/N This elock should be equal in frequency to the byte clock (EYTCLETP) input
from the array. The byr.e clock will fraqu.ency lock to the reference clock when the
PIN DESCRIPTIONS FOR CLOCK RECOVERY MACRO acquisition control line is high, when RST is active, or when there its no serial data

present. This pin can also be used to bypass the internal VCO when enabled by the
TSTCLKEN pin. The reference clack inputs can then be used for functional test or VCO
bypasa. This path is capable of operating at 625 MH=z

REFCKINP 1 diff ECL in H
REFCKINN 1 diff EGL in L DIVNCNTG,1,2 Control Lines from the array which determine the valus of the divide by N
DIVNCNTO 3 Trom artay H counter. Posgible values are as follows:
DIVNCNT1 | from array H 173
DIVNCNT2 1 from array H 1 X X 1
TSTCLKEN 1 TTLin H g g ‘1’ i
LKLPCKOP ] diff ECL out H 0 1 0 8
LKLPCKON 1 diff ECL out L
LKLPDTOP 1 diff ECL out H TSTCLEEN Enabiles the reference clock through the VCO clack path. This pin is intended
TKLPDTON 3 S ECL out T to ba used for functicnal test and bypass moda.
LOCLPEN 1 from array L LELPCEKOP/N Link Loop Clock Output: This sipnal is a buffered version of the serial
ACQCONT 1 from amay H clock signal.
| SERDATOP ! to amay H LELPDTOP/N Link Loop Data Outpu: This signal is a buffered version of the serial data
SERDATIP 1 diff ECL in H signal.
SERDATIN ! diff ECL in L mmuwl Loopback Enable: Enables the loopback data inputs to be used as th
= = iz es 00| L. 1] A3 the s0urce
LPDATIP 1 diff ECL in H of data for clock recovery.
LPDATIN 1 diff ECL in L
SERCLKOP 1 o amay H ACQCONT Acquisition Control: This signal, when high, will foree the lock detact signai
SERCLKON I L to the unlocked (L) state and fores the byte clock output and the divide by N output to be in
1o amay phase with the reference clock input. When low, the PLL will plmse lock to the incoming
LOCKDET 1 TTL out H serial data stream if data is present.
BYTCLKIP 1 froi H
Eeren - i . SERDATOP Serial Data Out: RECLocked serial data which is in phase with the output of
to amay the divide by N counter.
LCKDETOV 1 from amay H
LOCKDETA 1 1o amay H SERDATIF/N Serial Data Inputs: Serial data which is retimed by the phase detector so that
REECROUT 3 W aray T it is in phase with the output of the divide by N counter and then output on the serial data
ocuatputs,
RST 1 from array H
TSTRST 1 from amay H LPDATIP/N Loopback Data In: This signal is enabled through the serial data path using
OCTLG the loopback enable pin. When enabled, this input will be retimed by the phass detector so
AC 1 from amay H that it is in phase with the output of the divide by N counter and cutput on the serial data
ACGCTLI 1 from array H outputs just like the serial data mputs.
FRKCNT 1 to amay H

210 Q10
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SERCLEOP/N Serial Clock Out: Cutput of the divide by N counter, This clock is phase
hekedtothaseﬁa]dataandmnbeusedtochckasaﬁalhpam]lelshi&mgjsm.

LOCEDET Lock Detect: This pin will be low until 2500 edges are seen at the serial data
input. The gveride pin will cause the lock detect pin to go high regardless of the serial data
input edge count. ’

BYTCLEKIP Byte Clock Input: This clock input should be equal in frequency to the
reference clock input. It is used by the PLL to acquire frequency lock to the reference clock
in the absence of serial date. .

TESTEN Test Enable: Test clock enable pin routed to the array.

LCEDETOV Lock Detect Overide: This signal will force the PLL ta attempt to acquire
phase and frequency lock on the serial data inputs regardless of the state of the data, i.e.,
- the PLL will attempt to acquire lock even if no data is present. .

LOCEDETA Lock detect to array: This pin functions identically to LOCKDET except it is
an array output instead of an /0 pin. :

REFCEOUT Reference clock out to array: This pin is a buifered version of the reference
clock input.

RBST Reset: This pin will reset the state machine in the PLL ma¢ro. This causes the PLL to
acquire frequency lock to the reference clock and lock detect to go inactive. (See power up
initialization procedure.)

TSTRST Test Resst: This pin will reset. the divide by 2, 4 and 8 counters, If this pix is not
used the divide by 2, 4 and 8 counters will free run. (See power up initialization procedure.)

ACQCTLA/1 Acquisition Counter Control: These bits eontrol the acquisition time of the
phase locked loop. The acquisition counter value should be selected based on the coding
scheme used by the serial data. Recommended selections are shown in the table below.

0
0 1 1000
1 0 2000
1 1 4000

FRECNT Four thousand count output: This is the cutput of a four thousand serial clock
cycle ripple counter. It can be used as watchdog timer. It is only active when lock detact is
high.

210

AMCC Q20000 SERIES - CRUxx COM5

(210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

CRUOS CLOCK RECOVERY MACROS

L 5 H
MINMAX  MIN/MAX  MIN/MAX

MAXIMUM SKEW: »
SERCLKOP,->SERDATOP

SERCLKON +-)+ 125/200
(+-) - 1001175
LKLPCKOP->LKLPDTOP
(ZERO CROSS TO ZERO
CROSS) 100/225
OPERATING FREQUENCY: 1000 £ 12%
Kes, Kot rising LOCKDETA,
FRKCNT 1.80/3.90
falling 3.00/6.50
Ko, Knet Fising SERDATOP,SERCLKOP, :
REFCKOUT, TESTEN,
SERCLKON 1,44/3.12
falling 2.40/5.20
Keap  rising LKLPCKOP,LKLPCKON,
LKLPDTOP,LKLPDTON 21/46
falling 21/46
keap  rising LOCKDET 33/72
falling 3arrz
COM4 ADJ. FACTOR: 1.05/1.03

ps
ps

ps
MHz

ps/LU
ps/LU

ps/LU
psiLlU .

ps/pF
ps/pF
ps/pF
ps/pF

TSTRST, BYTCLKIP, DIVNCNTO, DIVNCNT1, DIVNCNT2, LOCLPEN,
LCKDETOV, ACQCTLO, ACQCTL1, ACQCONT, RST - EACH MUST BE

DRIVEN BY A MACRO
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AMCC Q20000 SERIES - CRUxx COM5 - (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COM5 operating range

CRUOS CLOCK RECOVERY MACROS

: L 8 H
ARRAY:
Q20P025
CHIPMACRO:
Q20P025MIX10K,
Q20P025MIX 100K
ICC 4 © mA
IEE 160 mA
FAN-IN BYTCLKIP,DIVNCNT1, 1 load
DIVNCNT2,ACQCONT,
LCKDETOV,ACQCTLO,
ACQCTL1,SERDATIP,
SERDATIN,LPDATIP,
LPDATIN,REFCKINP,
REFCKINN,TSTCLKEN
TSTRST,LOCLPEN 2 loads
DIVNCNTO,RST 3 loads
FAN-OUT TESTEN 16 loads
LOCKDETA,REFCKOUT, 17 loads
SERCLKOP,SERCLKON 18 loads
FRKCNT,SERDATOP
SIZE 1 G colt

The CRUOS recovers clock and data from an incoming serial bit stream. The
CRU will oytput synchronous clock and data signals to the array and to the link
loopback I/O pins. The clock and data signais can be used to clock a serial to
parallel register in the array and used for framing functions. The CRU also
checks the serial data inputs for minimum transition density and maximum.run
length. If either of these tests fail, the phase locked loop cannot be guaranteed
to accurately recover the clock from the serial data and an out of lock condition is
indicated via the lockdetect /O pin and the lockdetect array pad. The CRU can
be programmed to recover the clock from the seriat data inputs operating at the
VCO frequency divided by 1, 2, 4 or 8 as programmed by the DIVNCNTi pads
from the array.

8~5=-22

AMCC Q20000 SERIES - CRUxx COM5 ‘ (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

. CRUOS CLOCK RECOVERY MACROS

The CRUGOS model will initiate with the VCO set to the center frequency. If serial
data is present and passes the transition density and run length checks, the
VCO will measure the width of the first 25 pulses on the serial data. It will then
phase and frequency align the serial clock to the serial data. In the actua! circuit
this alignment may take up to 2.5psec.

The CRU requires an extemal clock reference to reduce the initial acquisition
time and to provide stability in the absence of serial data. When there is no
signal on the selected serial data inputs, the VCO frequency will be a multiplied
value of the reference clock input. A typical frequency multiplication factor is 20
but can go as high as 40,

A byte clock counter in the armay should take the serial clock output (as
programmed by the DIVNCNTI pins) and divide it down to match the reference
clock input. :

If at any time during the simulation, the serial data inputs are inactive and the
byte clock and reference clock frequencies drift by more than 3%, the VCO will
be phase and frequency shifted to bring the byte clock within the 3% tolerance.
In the actual circuit this alignment will initially take up to 2.5psec. and then be
performed continously.
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CLOCK RECOVERY MACRO CRUO05
PIN DESCRIPTIONS FOR CLOCK RECOVERY MACRO

e e . | REFCKINP

1 diff ECL in
: l:F’L LL | ~REFCKINN 1 dff ECLin L
| | _RECOVERY _ I DIVNCNTO 1 from amray H
{7} SERDATIN | TR CKON ] ! DIVNCNT 1 from amay H
| - b DIVNCNT2 1 from amray H
_:_D_ SERDAYIP  LKLPCHOP _D_,_ . TSTCLKEN 1. T:l'Lin H
_ LPDRTIN  LKLFDTON | LKLPCKOP 1 iff ECL out H
i I—_—I | LKLPCKON 1 diff ECL out L
- ——{}{tPomTiF  LkLPDTOP D { i LKLPDTOP 1 diff ECL out H
: ! LKLPDTON 1 diff ECL out L
- ReFexwe : LOCLPEN 1 from array L
| ACQCONT 1 from amray H
__{ i_ REFCKINN LOCKDET ._i i__l_
I | SERDATOP 1 to array H
L drsroween. | ! SERDATIP 1 diif ECL in H
i CORE ! SERDATIN 1 diff ECL in L
L el : "~ LPDATIP 1 diff ECL in H
J_I ACQCONT : [ LPDATIN 1 diff ECL in L
[ o1vaenra  SEROATOP SERCLKOP 1 to array H
T—u YRENT 1 sERCLkgw : SERCLKON 1 to array L
[ REF
_ R RKg:gUT p———— LOCKDET 1 TTL. out H
-1 liocleen [ BYTCLKIP 1 from amray H
———] LckpETOY I
I BYTLLKIP \ TESTEN 1 to array H
CKDETOV 1 from armray H
I ;g}_’RST TESTEN L
" LOCKDETA —L“I LOCKDETA 1 to amay H
L o oo CRUBSH, REFCKOUT 1 to array H
RST 1 from aray H
TSTRST 1 from array H
ACQCTLO 1 from amray H
ACQCTLI 1 from amray H
FAKCNT 1 to amay H
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REFCEINP/N This clock should be aqual in frequency to the byte clock (BYTCLKIP) input
from the array. The byte clock will frequency lock to the reference clock when the
acquisition control line iy high, when RST is active, or when there its no serial data
present. This pin can also be used to bypass the internal VCO when enabled by the
TSTCLEEN pin. The reference clock inputs ¢an then be used for functional test or VCO
bypass. This path is capable of operating at 625 MHz.

DIVNCNTO,1,2 Control lines from the army which determine the value of the divide by N
counter. Possible values are as follows:

-0 O]

1
2
1 4
B

1
0
0
0

TSTCLEEN Enables the reference clock through the VCO clock path. This pin is intended
to be used for functional test and bypass mods.

LELPCEKOP/N Link Loop Clock Output: This signal is a buffered version of the serial
clock signal. ’

LELPDTOP/N Link Loop Data Output: This signal is.a buffered version of the serial 'da_ta
signal. .

LOCLPEN Local Loopback Enable: Enables the loopback data inputs to be used as the source §

of data for elock recovery.

ACQCONT Acquisition Control: This signal, when high, will force the lock datect sigmal
to the unlocked (L) state and force the byte clock output and the divide by N output to be in
phase with the reference clock input. When low, the PLL will phase lock to the incoming
serial data stream if data is present.

SERDATOP Serial Data Oui: RECLocked serial data which is in phase with the output of
the divide by N counter. .
SERDATIP/N Serial Data Inputs: Serial data which is retimed by the phase detector so that
it is in phase with the output of the divide by N counter and then output on the serial data
outputa.

LPDATIP/N Loopback Dats In: This signal is enabled through the serial data path using
the loopback ensble pin. When enabled, this input will be retimed by the phasa detectar so
that it is in phase with the oukput of the divide by N counter and output on the serial data
outputs just like the serial data inputs.

(210)
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SERCLEKOP/N Serial Clock Out: Output of the divide by N counter. This clock is phasa
locked to the serial data and can be used to elock a serial to parallel shift register.

- LOCEDET Lack Detact: This pin will be low until 2500 edges are seen at the serial data

input. The overide pin will cause the lock detect pin to go high regardless of the serial data
input edge count.

BYTCLEKIP Byte Clock Input: This clock input shounld be equsal in frequency to the

reference clock input. It is used by the PLL to acquire frequency lock to the reference clock
in the absencs of sorial data.

TESTEN Test Enable: Test clock enable pia routed to the array.

LCEDETOV Lock Detect Overide: This signal will foree the PLL to attempt to acquire
phase and frequency lock on the serial data inputs regardless of the state of the data, i.e.,
the PLL will attempt to acquire lock even if no data is present.

LOCEDETA Laock detoct to array: This pin functions identically to LOCEDET except it is
an armay ouiput instead of en IO pin.

REFCEOUT Referemce clock out to array: This pin is a buffered version of the reference
clock input. :

RST Reset: This pin will reset the state machine in the PLL macro. This causes the PLL to
acquire fraquency lock to the reference clock and lock detect to go inactive. (See power up
initialization procedure.)

TSTRST Test Reset: This pin will reset the divide by 2, 4 and 8 counters. If this pin is not
used the divide by 2, 4 and 8 counters will free run. (See power up initialization procedure.)

ACQCTLW1 Acquisition Counter Control: These hits control the acquisition time of the
phase locked loop. The acquisition counter value should be selected based on the soding
scheme used by the serial data. Recommended selections are shown in the table below.

0 500
1 . 1000
0 2000
1 4000

0
0
1
1

FRECNT Four thousand count ontput: This is the cutput of a four thousand serial elock
cycle ripple counter, It can be used as watchdog timer. It is only active when lock detect is
high.

210)



AMCC Q20000 SERIES - CRUxx COMS5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

CRuU12 CLOCK RECOVERY MACROS

L S H
MIN/MAX  MIN/MAX  MINMAX
MAXIMUM SKEW:
SERCLKOP->SERDATOP
++ 125/200  ps
+ - ‘ 100175 ps
LKLPCKOP->LKLPDTOP :
(ZERO CROSS TO ZERO
CROSS) 100/225 ps
OPERATING FREQUENCY: 600 £ 12% MHz
Kyo, knet rising LOCKDETA, FRKCNT 1.80/3.90 ps/LU
falling 3.00/6.50  ps/LU
Kio. Knet rising SERDATOP,SERCLKOP
AEFCKOUT, TESTEN 1.44/3,12 ps/LU
falling 2.40/5.20 ps/LU
Kzap  rising LKLPCKOP,LKLPCKON,
LKLPDTOP,LKLPDTON 21/46 ps/pF
falling 21/46 ps/pF
keap  rising LOCKDET 33/72 ps/pF
© falling 33/72 ps/pF
COM4 ADJ. FACTOR: 1.05/1.03

TSTRST, BYTCLKIP, DIVNCNTO, DIVNCNT1, DIVNCNT2, LOCLPEN,
LCKDETOV, ACQCTLG, ACQCTL1, ACQCONT, RST - EACH MUST BE
DRIVEN BY A MACRO.

§-5-28

AMCC Q20000 SERIES - CRUxx COM5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS operating range

"CRU12 CLOCK RECOVERY MACROS

L S H
ARRAY:
Q20P010
CHIPMACRO:
Q20PO10OMIX10K,
Q20P010MIX100K
ICC ’ 4 mA
IEE 160 mA
FAN-IN DIVNCNT1,DIVNCNTZ, 1 load
ACQCONT,LCKDETOV,
ACQCTLO,ACQCTLY
SERDATIP,SERDATIN,
LPDATIP,LPDATIN,
REFCKINP,REFCKINN
BYTCLKIP,LOCLPEN 2 load
TSTCLKEN,DIVNCNTO,RST 3 loads -
TSTRST 4 loads
FAN-OQUT TESTEN,REFCKQUT 16 loads
LOCKDETA 17 loads
FRKCNT,SERDATOP,SERCLKOP 18 loads
SIZE 1 G cell

The CRU12 recovers clock and data from an incoming serial bit stream. The
CRU will output synchronous ciock and data signals to the array and to the link
loopback /O pins. The clock-and data signals can be used to clock a serial to
parallel register in the array and used for framing functions. The CRU also
checks the serial data inputs for minimum transition density and maximum run
length. If either of these tests fail, the phase locked loop cannct be guaranteed
to accurately recover the clock from the serial data and an out of lock condition is
indicated via the lockdetect I/O pin and the lockdetect array pad. The CRU can
be programmed to recover the clock from the serial data inputs operating at the
VCO frequency divided by 1, 2, 4 or 8 as programmed by the DIVNCNTI pads
from the array.



AMCC Q20000 SERIES - CRUxx COMS5 - (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

CRuU12 CLOCK RECOVERY MACROS

The CRU12 model will initiate with the VCO set to the center frequency. If serial
data is present and passes the transition density and run length checks, the
VCO will measure the width of the first 25 pulses on the serial data. 1t will then
phase and frequency align the senal clock to the serial data. In the actual circuit
this alignment may take up to 2.5psec.

The CRU requires an extenal clock reference to reduce the initial acquisition
time and to provide stability in the absence of senal data. When there is no
signal on the selected serial data inputs, the VCO frequency will be a muitiplied

value of the reference clock input. A typical frequency multiplication factor is 20
but can go as high as 40.

A byte clock counter in the armmay should take the serial clock output {(as

programmed by the DIVNCNTI pins) and divide it down to match the reference
clock input.

if at any time during the simulation, the serial data inputs are inactive and the
byte clock and reference clock frequencies drift by more than 3%, the VCO will
be phase and frequency shifted to bring the byte clock within the 3% tolerance.
In the actual circuit this alignment will initially take up to 2.5psec. and then be
performed continously.
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REFCEKINP/N This clock should ba equal in frequency to the byte clock (BYTCLEIP) input
CLOCK RECOVERY MACRO CRU12 from the array. The byte clock will frequency lock to the reference clock when the
PIN DESCRIPTIONS FOR CLOCK RECOVERY MACRO  acquisitien control line is high, when RST is active, or when there its no serial data

- present. This pin can also be nsed to bypass the internal VCO when enabled by the
TSTCLEEN pin. The reference clock inputs can then be used for fanctional test or VCO
bypass. This path is capahle of operating at 625 MHz

in
REFCKINN 1 JFECLIn L DIVNCNTO,1,2. Control lines from the array which determine the value of the divide by N
counter. Possible values are as follows:
DIVNCNTO 1 from amray H ]
DIVNCNT1 1 from array H [
DIVNCNT2 1 from array H 1 x x 1
TSTOLKEN 1 TiLin R 3 g 2 2
LKLPCKOP 1 diff ECL out H 0 1 ° 3
LKLPCKON ! ohff ECL out u TSTCLEEN Enables the reference clock thmugll th ‘ VCO clock path. This d
- es a clock path. This pin is intende
LKLPDTOP 1 diff ECL out H to be i for f jonal test and bypass mode.
LKLPDTON 1 diff ECL out L
LOCLPEN 1 from array L LELPCEOP/N Liok Loop Clock Output: This signsl is a buffered version of the serial
ACGCONT 1 from amay H clock signal.
SERDATOP 1 o array H LELPDTOP/N Link Loop Data Output: This signal is a buffered version of the serial data
SERDATIP 1 diff ECL in H signal. . .
SERDATIN 1 diff ECL in L LOCLPEN Lacal Loopback Enahle: Enables the loopback data inputs to be used as the source
LPDATIP 1 diff ECL in H - of data for clock recovery. . -
LPDATIN 1 diff ECL in L
SERCLKOP 3 o A ACQCONT Acquisition Control: This signal, when high, will force the lock detect signal
ray to the unlocked (L) state and force the byte clock output and the divide by N cutput to be in
LOCKDET 1 TTL out H phase with the reference clock input. When low, the PLL will phase lock to the incoming
- BYTCLKIP 1 from array H serial data stream if data is present.
TESTEN ! to amay H SERDATOP Serial Data Out: RECLocked serial data which is in phase with the output of
LCKDETOV 1 from array H the divide by N counter,
LOCKDETA 1 1o array H :
REFCKOUT 3 rg— m SERDATIP/N Serial Data Inputs: Serial data which is retimed by the phase detector so that
¥ it is in phase with the output of the divide by N counter and then cutput on the serial data
RST 1 from armay H outputs,
TSTRAST 1 from amay H ' ‘
ACOCTLD 3 from armay v LPDATIP/N Loopback Data In: This signal is enabled through the serial data path using
the loopback enable pin, When enabled, this input will be retimed by the phase detector so
ACQCTL1 1 from amray H that it is in phase with the cutput of the divide by N counter and output on the serial data
FRKCNT 1 1o amay H outputs just like the serial data inputs.

210) (210)
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SERCLEOP Serial Clock Qut: Quitput of the divide by N counter. This ¢lock is phase locked
to the serial data and cen be used to clock a serial to parallel shift register.

LOCEKDET Lock Detect: This pin will be low until 2500 edges are seen at the serial data
inpat. Tha overide pin will canse the lock detect pin to go high regardless of the serial data
input edge count.

BYTCLEIP Byte Clock Input: This clock input shounld be equal in frequeney to the
reference clock input. It is used by the PLL to acquire frequency lock to the reference clock
in the absence of serial data.

TESTEN Test Enable: Test clock enable pin routed to the array.

LCEDETOYV Lock Detect Overide: This signal will foree the PLL to attempt to acquire
phase and frequency lock on the serial data inputs regardless of the state of the data, ie.,
the PLL will attempt to acquire lock even if no data is present.

LOCEDETA Lock detect to array: This pin fanetions identically to LOCKDET except it is
an array output instaad of an I/O pin,

REFCEOUT Reference clock out to array: This pin is a buffered version of the reference
clock inpmt.

RST Roset: This pin will reset the state machine in the PLL macro. This causes the PLL ta
acquire frequency lock to the reference clock and lock detect to go inactive. (See power up
initialization procedure.)

TSTRST Test Reset: This pin will reset the divide by 2, 4 and 8 counters. If this pin is not

used the divide by 2, 4 and 8 counters will free run. (See power up initialization procedure.)

ACQCTLW1 Acquisition Counter Control: These bits control the acguisition time of the
phase locked loop. The acquisition counter value should be selected based on the coding
scheme used by the serial data. Recommended selections are shown in the table below.

0

o 1 1000
1 o 2000
1 1 4000

FRECNT Four thousand count output: This is the sutput of a four thousand serial clock
cycle ripple counter. It can be used as watchdog timer. Tt is only active when lock detect is
high.

210)

AMCC Q20000 SERIES - CSUxx COM5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COM5 operating range

Csuos CLOCK SYNTHESIS MACROS

L S H
MINMAX  MIN/MAX  MIN/MAX

T (SERDATIP,

SERDATIN) * 60 ps
T. (SERDATIP,
SERDATIN) = _ 180 ps

* WITH RESPECT TO SERCLKOP

OPERATING FREQUENCY: 1000+ 12%  MHz
Kto, Knet rising LOCKDETA, .
REFCKOUT 1.80/3.90 ps/LU
falling 3.00/6.50 ps/LU
Kia,Knet rising TESTEN,SERCLKOP,
SERCLKON 1.44/3.12 ps/LU
falling 2.40/5.20 ps/LU
Kap  rising SERDATOPR,SERDATON,
LPDATOP,LPDATON : 21/46 ps/pF
falling : 21/46 ps/ipF
Keap  rising LOCKDET 3372 ps/pF
faliing 3372 ps/pF
COM4 ADJ. FACTOR: 1.05/1.03

DIVNCNTQ, DIVNCNT1, DIVNCNT2, SERDATIP, SERDATIN, BYTCLKIP,
BYTCLKIN, TSTRST, SERDATEN, LNKLPEN, LOCLPEN, VCOOEN -
EACH MUST BE DRIVEN BY A MACRO.
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AMCC Q20000 SERIES - CSUxx COMb (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

CSuos CLOCK SYNTHESIS MACROS

L S H
ARRAY:
Q20P025
CHIPMACRO:
Q20PO25MIX10K,
Q20P025MIX 100K
ICC _ 4 mA
IEE 159 mA
FAN-IN DIVNCNT1,DIVNCNT2 1 load
TSTRST.BYTCLKIP,
REFCKINP,REFCKINN,
TSTCLKEN,LKLPDTIP,
LKLPDTIN,LKLPCKIP,
LKLPCKIN
BYTCLKIN,SERDATIN,
SERDATIP
DIVNCNTO,LNKLPEN, 2 joads
LOCLPEN,SERDATEN,
VCOOEN
FAN-OUT TESTEN 16 ioads
LOCKDETA,SERCLKOP, 17 loads
SERCLKON
REFCKOUT 18 loads
SIZE 1 G cell

CLOCK SYNTHESIS MACRO DESCRIPTION:

The CSUOS will align the phase and frequency of the byte clock (supplied from
the array) and the reference clock (supplied from the external oscillator). The
VCO frequency will power up at the center frequency and then phase and
frequency lock the byte clock to the reference clock.

AMCC Q20000 SERIES - CSUxx COMS5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

CSuos CLOCK SYNTHESIS MACFIbS

The final VCO frequency will be a multiplied value of the reference clock input.
A typical frequency multiplication factor is 20 but can go as high as 64. A byte
¢lock counter in the array should take the serial clock output (as programmedby
the DIVNCNTI pins) and divide it down o match the reference clock input.

As an example: if a 50MHz reference clock is used and a 500 MHz serial clock
is selected, the byte clock counter should divide the 500 MHz serial clock by 10
and drive the byte clock differential inputs with the output of the counter,

The VCO will wait until the byte clock input has stabilized by detecting two
consecutive clock cycles with identical periods and then adjust the phase of the
VCO to phase align the byte clock with the reference clock. In the actual circuit
this alignment may take up to 2.5psec.

If at any time during the simulation, the byte clock and reference clock
frequencies drift by more than 3% the VCO will be phase and frequency shifted
to bring the byte clock within the 3% tolerance. In the actual circuit this alignment
will be performed continously.

The VCO will be allowed to frequency adjust over a + 12% range from the
center frequency.

The required set up and hold times for the serial clock output to serial data

input are shown in the timing table. All other propagation deiays are simulated
using nominal delay values.
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Macro Library Documentation © 6-5=39
CLOCK SYNTHESIS MACRO CSU05
PIN DESCRIPTIONS FOR FREQUENCY SYNTHESIS MACRO
REFCKINP 1 diff ECL in " H
REFCKINN 1 diff ECL in L
DIVNCNTO 1 from amay H
DIVNCNT1 1 from array H
DIVNCNTZ 1 from amay H
TSTCLKEN 1 TILin - H
LKLPCKIP 1 diff ECL in H
LKLPCKIN 1 diff ECL in L
LKLPDTIP 1 diff ECL in H
LKLPDTIN 1 diff ECL in L
LNKLPEN 1 from anay L
LOCLPEN 1 from armray L
SERDATEN 1 from array L
SERDATOP 1 diff ECL out H
SERDATON 1 diff ECL out L
SERDATIP 1 from array H
SERDATIN 1 from -array ‘L
LPDATQOP 1 diff ECL out H
LPDATON 1 diff ECL out L
SERCLKOP 1 to amay H
SERCLKON 1 to amay L
LOCKDET 1 TTL out H
BYTCLKIP 1 from armay H
BYTCLKIN 1 from array L
TESTEN 1 to amray H
LOCKDETA 1 o amay H
REFCKOUT 1 to amay H
TSTRAST 1 from amay H
VGOOEN 1 from array L
(210)
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REFCKINP/N This clock should be equal in frequency. to the byte ¢lock (BYTCLEIP/N)
input from the array. The clock synthesis macre will frequency and phase lock the byte
clock to the reference clock. This pin can also be used to bypass the internal VCO when
enabled by the TSTCLKEN pin, The reference clock inputs can then be used for functional
test or VCO bypass. This path is capable of operating at 1 2GHz.

DIVNCNTO,1,2 Control Lines from the array which determine the value of the divide by N
counter. Possible values are as follows:

1

0 0 0

0 0 1 ' 4
0 1 0

0 1 1

TSTCLEEN Ensbles the reference clock through the VCO clock path. This pin is intended
to be used for functional test or PLL bypass.

LELPCEIP/N Link Loop Clock input: This signal will clock the serial dath flip-flop when
the link loop enable signal is high-

LELPDTIP/N Link Loop Data input: This signal will be applied to the serial data flip-flop
D input when the link loop enable signal is high.

LNELPEN Link Loop Enable input: This signal eontrols the path of the 2:1 mux’s which

determine the inpmts to the serial data flip-flop. A low will enable the link loop inputs. A
high will enable the serial data and the serial clock inputs.

LOCLPEN Local Loopback Enable: Enables the loopback data outputs.
SERDATEN Serial Data Enable: Enables the serial data cutputs.

SERDATOP/N Serial Data Out: RECLocked serial data which is enabled by the serial data
enable signal.

SERDATIP/N Serial Data In: Serial data input from the array which must meet the setup
and hold time of the FF clocked by the serial elock.

LPDATOP/N Loopback Data OQut: Same signal as serial data out except it is enabled by the
lIoopback enable pin. The serial clock will be output on these pins if enabled by the
VCOOEN pin,

SERCLEOP/N Serial Clock Out: Qutput of the divide by N block.

10

LOCEDET Lock Detect: This signal indicates the ﬁhase locked loop has anqﬁ.ired bit
synchronization. It will be initially low until approximately 2500 edges are seen at the

reference clock inpmt,

BYTCLEIP/N Byte Clock In: This clock input form the array should be equal in frequency
to the reference clock input. It is nsed by the CSU to establish frequeney and phase lock to
the reference clock input.

TESTEN Test Enable: Test clock enable input pin routed to the array.

LOCEDETA Lock detsct to array: This pin functions identically to LOCKDET except it is

an array output instead of an output pin.

REFCEOQUT Reference clock out to array: This is a bnffered version of the reference clock
input.

TSTRST Test Reset: This signal will resst the divide by 2, 4 and 8 counters, The divide by
2, 4 and 8 counters will be free running if this signal is not used.

VCOOEN VCO Output En.ﬁhla: This signal will enable the serial clock onto the loopback
data outputs. This function can ba used for test purposes or 43 a high frequency clock output.

@10



AMCC Q20000 SERIES - CSUxx COMS5 (210) : AMCC Q20000 SERIES - CSUxx COM5 (210)

Minimum and maximum specifications account for temperature, - Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range voltage, and process variations over the COMS5 operating range
csui2 CLOCK SYNTHESIS MACROS _ csu12 CLOCK SYNTHESIS MACROS
L S H L S H
MINMAX  MINMMAX  MIN/MAX ARRAY:
Q20P010
T (SERDATIP, -
SERDATIN) * 60 ps CHIPMACRO:
Th (SERDATIP, Q20P010MIX10K,
SERDATIN) * : 180 ps Q20P010MIX 100K
* WITH RESPECT TO SERCLKOP ) ICC : . 4 mA
' IEE 159 mA
OPERATING FREQUENCY: 600+ 12 % MHz
‘ : FAN-IN DIVNCNT1,DIVNCNT?2, 1 load
ko, knet Tising LOCKDETA, TSTRST,SERDATIN,
REFCKOUT 1.80/3.90 ps/LU SERDATIP,REFCKINP,
falling 3.00/6.50 ps/LU REFCKINN,TSTCLKEN,
kfs,Knet rising TESTEN, . LKLPDTIP,LKLPDTIN,
SERDTOP, LKLPCKIP,LKLPCKIN
SERDTON 1.44/3.12 ps/lLU : DIVNCNTO,LNKLPEN, 2 loads
falling . : 2.40/5.20 psilU LOCLPEN,SERDATEN,
Kiosknat rising SERCLKOP 1.08/2.34 psfLU VCOOEN,BYTCLKIP,
falling 1.50/3.25 ps/iLU BYTCLKIN ,
Keap  fising SERDATOP,SERDATON, FAN-QUT TESTEN 15 loads
' LPDATOP,LPFDATON 21/46 " ps/pF LOCKDETA 17 loads
falling 21/46 ps/pF SERDTOP,SERDTON, 18 loads
keap  rising LOCKDET 3a/72 psfLU REFCKOUT
falling 33172 ps/LU : SERCLKOP 30 loads
SIZE 1 G cell
COM4 ADJ. FACTOR: 1.051.03

CLOCK SYNTHESIS MACRO DESCRIPTION:

DIVNCNTO, DIVNCNT1, DIVNCNT2, SERDATIP, SERDATIN, BYTCLKIP, ‘ .
BYTCLKIN, TSTRST, SERDATEN, LNKLPEN, LOCLPEN, VCOOEN - The CSU12 will align the phase and frequency of the byte clock (supplied from
EACH MUST BE DRIVEN BY A MACRO. the array) and the reference clock (supplied from the extemal oscillator). The

VCO frequency will power up at the center frequency and then phase and

frequency lock the byte clock to the reference clock.
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AMCC Q20000 SERIES - CSUxx COMS5 (210)

Minimum and maximum specifications account for temperature,
voltage, and process variations over the COMS5 operating range

Ccsutz CLOCK SYNTHESIS MACROS .

The final VCO frequency will be a multiplied value of the reference clock input.
A typical frequency multiplication factor is 20 but can go as high as 64. A byte
clock counter in the array should take the serial clock output (as programmedby
the DIVNCNTI pins) and divide it down to match the reference clock input.

As an example: if a S0MHz reference clock is used and a 500 MHz serial clock
is selected, the byte clock counter should divide the 500 MHz serial clock by 10
and drive the byte clock differential inputs with the output of the counter.

The VCO will wait until the byte clock input has stabilized by detecting two
consecutive clock cycles with identical periods and then adjust the phase of the
VCO to phase align the byte clock with the reference clock. In the actual circuit
this alignment may take up to 2.5psec.

If at any time during the simulation, the byte clock and reference clock
frequencies drift by more than 3% the VCO will be phase and frequency shifted

to bring the byte clock within the 3% tolerance. In the actual circuit this alignment .

will be performed continously.

The VCO will be allowed to frequency adjust over a + 12% range from the
center frequency.

The required set up and hold times for the serial clock ocutput to serial data

input are shown in the timing table. All other propagation delays are simulated
using nominal delay values.
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CLOCK SYNTHESIS MACRO CSUI2

PIN DESCRIPTIONS FOR FREQUENCY SYNTHESIS MACRO

diff ECL in

H
REFCKINN 1 diff ECL in L
DIVNCNTO 1 from amray H
DIVNCNT1 1 from amay H
DIVNCNT2 1 from array H
TSTCLKEN 1 TTLin H
LKLPCKIP 1 diff ECL in H
LKLPCKIN 1 diff ECL in L
LKLPDTIP 1 diff ECL in H
LKLPDTIN 1 diff ECL in L
LNKLPEN 1 from array L
LOCLPEN 1 from array L
SERDATEN 1 from array L
SERDATOP 1 diff ECL out H
SERDATON 1 diff ECL ouit L
SERDATIP 1 from armray H
SERDATIN 1 from array L
LPDATOP 1 diff ECL. out H
LPDATON 1 diff ECL out L
SERCLKOP 1 to array H
LOCKDET 1 TTL out H
BYTCLKIP 1 from array H
BYTCLKIN 1 from array L
TESTEN 1 to array H
LOCKDETA 1 to array H
REFCKOUT 1 o amray H
TSTRST 1 from aray H
VCOOQEN 1 from armray L

(210)

REFCEINP/N This clock should be aqual in frequency to the byte clock (BYTCLKIP/N)
input from the array. The clock .sy-nthasm macro will frequency and phase lock the byte
clock to the reference clock. This pin can also be used to bypass the internal VCO when'
enabled by the TSTCLKEN pin. The reference clock inputs can then be used for functional
test or VCO bypass, This path is eapable of operating at 1.2GHz.

DIVNCNT(,1,2 Control lines from the axray which determine the value of the divide by N
counter. Possible values are as follows:

1

0 0
0 0
o 1
0 1

TSTCLEEN Ensables the reference clock through the VCO clock path. This pin is intended
mbeusedforfuncﬁungl test or PLL bypass. .

LELPCEIP/N Link Loop Clock nput: This sagnal will elock the serial data flip-flop when
the link loop enable sigual is high

LELPDTIP/N Link Loop Data input: This signal will be applied to the serial data flip-flop
D input when the link loop enable signal is high.

LNELPEN Link Loop Enable input: This signal controls the path of the 2:1 mux's which
determine the inputs to the serial data flip-flop. A low will enable the link loop inputs. A
high will enable the serial data and the serial clock inputs.

LOCLPEN Local Loopback Enable: Enables the loopback data cutputs.

SERDATEN Serial Data Enabie: Enables the serial data outputs,

SERDATOP/N Serial Data Out: RECLocked serial data which is enabled by the serial data
enable sigunal.

SERDATIP/N Serial Data In: Serial data input from the array which must meet the setup
and hold time of the FF clocked by the serial elock.

LPDATOP/N Iaopback Data Qut: Same signal as serial data out except it is enabled by the
loopback enable pin. The serial clock will be uutput on these pins if enabled by the
VCOOEN pin.

SERCLEOP Serial Clock Out; Output of the divide by N block.
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LOCEDET Lock Detect: This signal indicates the phase locked loop has acquired hit
synchronization. It will be initially low until approximately 2500 edges are seen at the
reference clock input.

BYTCLEIP/N Byte Clock In: This clock input form the array should be equal in frequency
to the reference clock input. It is used by the CSU to establish frequency and phase lock to
the reference clock input.

TESTEN Test Enable: Test clock enable input pin routed to the array.

LOCKDETA Lock detact. to array: This pin functions identically to LOCKDET except it is
an array cutput instead of an cutput pin.

REFCEOUT Reference clock out to array: This is a buffered version of the reference clock
input.

TSTRST Test Reset: This signal will reset the divide by 2, 4 and 8 counters. The divide by
2, 4 and 8 counters will be free running if this signal is not used.

VCOQOEN VCO Qutput Enable: This signal will enable the serial clock onto the loopback
data outputs. This function can be used for test purposes or as a high frequency clock sutput.

210)

(210)



