Am29PL141

Am29PL141

Fuse Programmable Controiler (FPC)

DISTINCTIVE CHARACTERISTICS

® Impilements complex fuse programmable state ma-
chines

® 7 conditional inputs, 16 outpuls

64 words of 32-bit-wide micrc%program memory

® Serial Shadow Register (SSR M) diagnostics on chip
(programmable option)

® 20 high-level microinstructions
- Conditional branching
- Conditional looping
- Conditional subroutine call
- Muitiway branch
® 20 MHz clock rate, 28-pin DIP

GENERAL DESCRIPTION

The Am28PL141 is a single-chip Fuse Programmable
Controller (FPC) which aliows implementation of complex
state machines and controflers by programming the appro-
priate sequence of microinstructions. A repertoire of jumps,
loops, and subroutine calls, which can be conditionally
executed based on the test inputs, provides the designer
with powerful control flow primitives.

The Am28PL141 FPC also allows distribution of intelligent
control throughout the system. It off-loads the central
controller by distributing FPCs as the control for various

self-contained functional units, such as register file/ALU,
1/0, interrupt, diagnostic, and bus control units.

A microprogram address sequencer s the heart of the FPC.
It provides the microprogram address to an internal 64-
word by 32-bit PROM. The fuse programming algorithm is
almost identical to that used for AMD's Programmable
Array Logic family.

As an option, the Am20FL141 may be programmed to have
on chip SSR diagnostics capability. Microinstructions can
be serially shifted in, executed, and the results shifted out
to facilitate system diagnostics.
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RELATED PRODUCTS

Part No.

Description

Am2914

Vectored Priotity Interrupt Controller

Am29100

Controfler Family Products

SSR is & trademark of Advanced Micro Devices, Inc.

Bublication # Hev. Amendment
04179 E 10
Issue Dato: October 1988
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CONRNECTION DIAGRAMS
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Die Size: 0.211" x0.202"

Gate Count. 600 Equivalent Gates and 2K of PROM
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Am29PL 141

ORDERING INFORMATION
Standard Products
AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: A. Device Number
B. Speed Option (it applicable)

AMZgPL141 - D T
E. OPTIONAL PROCESSING

Blank = Standard processing
B = Bum-in

D. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

C. PACKAGE TYPE
D = 28-Pin Ceramic DIP {CD 028)
L = 28-Pin Ceramic Leadless Chip Carrier (CL 028)
X = Dice

B. SPEED OPTION
Not applicable

l——— A. DEVICE NUMBER/DESCRIPTION

AM20PL141
Fuse Controfler (FPC)
Valid Combinations
Vald Combl Valid Combinations fist cnfigurations pianned to be supported
in volume for this device. Consult the local AMD sales office
AM29PL141 1 Eg ’?ga to confirm availabliity of specific valid combinations, to check
. on newly released valid combinations, and to obtain additional

data on AMD's standard military grade products.
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ORDERING INFORMATION
APL and CPL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL. (Controlled Products List)
products are processed in accordance with MiL-STD-883C, but are inherently non-compliant because of package,
solderability, or surface treatment exceptions 1o those specifications. The order number (Valid Combination) is formed
by a combination of:

Lrid6Twy

APL Products: A. Device Number CPL Products: A.Device Number
B. Speed Option (if applicable) B. Speed Option (if applicabie)
C. Device Class C. Package Type
D. Package Type D. Temperature Range
E. Lead Finish E. CPL Status

APL Products

AM29PL141 - ip T
E. LEAD FINISH

A = Hot Solder DIP

D. PACKAGE TYPE (per 09-000)
X = 28-Pin (Ceramic DIP {CD 028)

C. DEVICE CLASS
/B = Class 8

B. SPEED OPTION
Not applicable

A. DEVICE NUMBER/DESCRIPTION (include revision letter)
Am20PL141
Fuse Programmable Controller (FPC)

CPL Products

.Almfl.m. T L T
E. CPL STATUS

C = CPL Certified

D. TEMPERATURE RANGE
M = Military (-55 to +125°C)

C. PACKAGE TYPE(per Prod. Nomenciature/16-038)
/L = 28-Pin Ceramic Leadless Chip Carrier (CL 028)

B. SPEED OPTION
Not applicable

A. DEVICE NUMBER/DESCRIPTION (include revision letter)
Am29PL 141
Fuse programmable Controller (FPC)

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
APL | Am2oPL141 7 BXA supported in volume for this device. Consult the local AMD
CPL_ | Am2oPL141 7LMC sales office to confirm availability of specific valid
combinations or to check for newly released valid

combinations.

Group A Tests

Group A tests consists of Subgroups:
1,2, 3,78, 9, 10, 11
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Am29PL141

PIN DESCRIPTION

CC[SDI] Condition Code ((TEST) input)
When the TEST (P[24:22]) field of the executing
microinstruction is set to 8 (binary 110), CC is selected to be
the conditional input. (Note: in SSR diagnostic configuration,
CC is also the Serial Data Input SDI)

CLK Clock (input)
The rising edge clocks the microprogram counter, count
register, subroutine register, pipeline register, and EQ flag.

P(15:8] (Outputs)
Upper eight, general-purpose microprogram control outputs.
They are enabled by the OE signal from the microprogram
pipeline register. When OE is HIGH, P[15:8] are enabled,
and when LOW, P[15:8] are three-stated.

P[7:0] [DLCK, MODE] (Outputs)
Lower
Lower eight, general-purpose microprogram control outputs.
They are permanently enabled. (Note: in the SSR diagnostic
configuration, P[7) becomes the diagnostic clock input
DCLK and P[6] becomes the diagnostic control input
MODE.)

RESET

Synchronous reset input. When it is low, the output of the
PC MUX is forced to the uppermost microprogram address
(63). On the next rising clock edge, this address (63) is
loaded into the microprogram counter, the microinstruction
at location 63 is loaded into the pipeline register and the EQ
flag is cieared. The CREG and SREG values are
indeterminate on reset.

T[5:0]
Test inputs. In conditional microinstructions, the inputs can
be used as individual condition codes selected by the TEST
field in the pipeline register. The T[5:0] inputs can also be
used as a branch address when performing a microprogram
branch, or as a count value.

ZERO [SDO]
Zero output. A Low state indicates that the CREG value is
zero. (Note: In the SSR diagnostic configuration, ZERO
becomes the Serial Data output SDO. This change is only
on the output pin; internally, the zero detect functions is
unchanged.)
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FUNCTIONAL DESCRIPTION

Figure 1, the biock diagram of the Am28PL141 FPC, shows
logic blocks and interconnecting buses. These allow parallel
performance of different operations in a single microinstruc-
tion. The FPC consists of four main logic blocks: the micropro-
gram memory, microaddress control logic, condition code
selection logic, and microinstruction decode. A fifth optional
block is the Serial Shadow Register (SSR).

The microprogram memory contains the user-defined instruc-
tion flow and output sequence. The microaddress control logic
addresses the microprogram memory. This control logic
supports high-level microinstruction functions including condi-
tional branches, subroutine calls and returns, loops, and
multiway branches. The condition code selection logic selects
the condition code input to be tested when a conditional
microinstruction is executed. The polarity of the selected
condition code input is controlled by the POL bit in the
microword. The microinstruction decode generates the control
signals necessary to perform the microinstruction specified by

the microinstruction part (P[31 : 16]) of the microword. The
SSR enables in-system testing that allows isolation of prob-
lems down to the IC level.

MICROPROGRAM MEMORY

The FPC microprogram memory is a 64-word by 32-bit PROM
with a 32-bit pipeline register at its output. The upper 16 bits
(P[31 : 16]) of the pipeline register stay internal to the FPC and
form the microinstruction to control address sequencing. The
format for microinstructions is: a one-bit synchronous Output
Enable OE, a five-bit OPCODE, a one-bit test polarity select
POL, a three-bit TEST condition select field, and a six-bit
immediate DATA field. The DATA field is used to provide
branch addresses, test input masks, and counter values.

The lower 16 bits (P[15 : O]) of the pipeline register are brought
out as user-defined, general purpose control outputs. The
upper eight control outputs (P[15 : 8]) are three-stated when
OE is programmed as a LOW. The lower eight control bits (P[7
: 0]) are always enabled.
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Figure 1. Am29PL141 Block Diagram

*Note: These pins available only in SSR mode.
**Note: These pins available only in normal mode.
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Am29PL 141

MICROADDRESS CONTROL LOGIC

The microaddress control logic consists of tive smaller logic
blocks. These are:

PC MUX - The microprogram counter multiplexer

P CNTR - Microprogram counter (PC) and incrementer
(PC+1)

SUBREG - Subroutine register (SREG) with subroutine
mux (S MUX)

-Count register (CREG) with counter mux
{C MUX), decrementer (COUNTER~-1) and zero
detect

CNTR

GOTO - Specialized branch control logic

The PC MUX is a six-bit, four-to-one multiplexer. It selects
either the PC, PC+1, SREG, or GOTO output as the next
microaddress input to the microprogram memory and to the
PC. The PC thus always contains the address of the microin-
sfruction in the pipeline register. During a Reset, the PC MUX
output is forced to all ones, selecting location 63 of the
microprogram memary.

The P CNTR block consists of a six-bit register (PC) driving a
six-bit combinatorial ingrementer (PC+ 1). Either the present or
the incremented values of PC can address the microprogram
PROM. The incremented value of PC can be saved as a
subroutine return address. The present PC value can address
the microprogram PROM when waiting for a condition to
become valid. PC+ 1 addresses the microprogram PROM for
sequential microprogram flow, for unconditional microinstruc-
tions, and as a default for conditional microinstructions.

The SUBREG block consists of a six-bit, three-to-one multi-
plexer (S MUX) driving a six-bit register (SREG). The three
possible SREG inputs are PC+ 1, CREG, and SREG. SREG
normally operates as a one-deep stack to save subroutine
return addresses. PC+ 1 is the input source when performing
subroutine calls and PC MUX is the output destination when
performing return from subroutine.

The CNTR block consists of a six-bit, four-to-one multiplexer
(C MUX); driving a six-bit register (CREG); a six-bit, combinato-
rial decrementer (COUNTER-1); and a zero detection circuit.
The CNTR logic block is typically used for timing functions and
iterative loop counting.

The SUBREG and CNTR can be considered as one logic
biock because of their unigue interaction. To explain this
interaction, notice that both have an additional input source
and output destination not used in typical operation—each
other. This allows the CREG to be an additional stack location
when not used for counting, and the SREG to be a nested
count location when not used as a stack location. Thus, the
SREG and CREG can operate in three different modes:

1. As a separate one-deep stack and counter.
2. As a two-deep stack.
3. As a two-deep nested counter.

The GOTO logic block serves three functions:

1. It provides a six-bit count value from the DATA Field in the
pipeline register (P[21 : 16]) or from the TEST inputs (T[5 :
0]) masked by the DATA Fieid (P{21 : 16]).
(This is represented by T*M.)

2.1t provides a branch address from the DATA Field in the
pipeline register (P{21 : 16]) or from the TEST inputs
(T[5 : 0]) masked by the DATA Field (P[21 : 16]).
(This is represented by T*M.)

3. It compares the TEST inputs
(T{5 : O]) masked by the DATA Field (P(21 : 16]), cailed
T*M, to the CONSTANT Field from the pipeline register
(P[27 : 22]). If a match occurs, the EQ Flip-fiop is set. EQ
remains unchanged if there is no match. Constant field bits
that correspond to marked test bits must be ZERO.

The EQ flag can be tested by the condition code selection
logic. Multiple tests of any group of T inputs in a manner
analogous to Sum-of-Products can be performed since a no
match comparison does not reset the EQ flag. Any conditional
branch on EQ will reset the EQ fiag. Conditionatl returns on EQ
will not change the EQ flag. RESET input LOW will reset the
EQ flag.

NOTE: A zero in the DATA Field blocks the corresponding bit
in the TEST Field; a one activates the corresponding
bit.

The constant field bits that correspond to masked test fieid
bits must be zero. A zero is substituted for masked test field
bits. The 'POL’' bit is a ""don't care'’ when using test inputs to
load registers.

CONDITION CODE SELECTION LOGIC

The condition code selection logic consists of an eight-to-one
multiplexer. The eight test conditon inputs are the device
inputs (CC and T[5 : 0]) and the EQ flag. The TEST field
P[24 : 22] selects one of the sight conditions to test.

The polarity bit POL in the microinstructions allows the user to
test for either a true or false conditon. Refer to Table 2 for
details.

MICROINSTRUCTION DECODE

The microinstruction decoder is a PLA that generates the
control for 29 different microinstructions. The decoder's inputs
include the OPCODE Field (P[30 : 26]), the zero detection
output from the CNTR, and the selected test condition code
from the conditional code selection logic.

Am29PL141 SSR DIAGNOSTICS OPTION

As a programmabie option, the Am28PL141 FPC may be
configured to contain Serial Shadow Register (SSR) diagnos-
tics capability. SSR diagnostics is a simple, straightforward
method of in-system testing that allows isolation of problems
down to the IC level.

The SSR diagnostics configuration activates a 32-bit-wide, D-
type register, called a ''shadow’ register, on the pipsline
register inputs. The shadow register can be serially loaded
from the SDI pin, parallel loaded from the pipsline register, or
held. The pipeline register can be loaded from the micropro-
gram memory in normal operation or from the shadow register
during diagnostics. A redefinition of four device pins is required
to control the different diagnostics functions. CC also func-
tions as the Serial Data Input (SD1), ZERO becomes the Serial
Data Output (SDO), P[7] becomes the diagnostic clock
(DCLK), and P{6] becomes the diagnostic mode control
(MODE). The various diagnostic and normal modes are shown
in Table 1.

Serially loading a test microinstruction into the shadow register
and parallel loading the shadow register contents into the
pipeline register forces execution of the test microinstruction.
The result of the test microinstruction can then be clocked into
the pipeline register, as in normsa' operation mode, paralle!
loaded into the shadow register, and serially shifted out for
system diagnostics.
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The general microinstruction format is shown below:

Am29PL141 General Microinstruction Format

LPi1d6Twy

Y 20 2 25 2 2 2 T
DFR00730
WHERE:
OE = Synchronous Qutput Enable for P[15:8].
OPCODE = A five-bit opcode field for selecting one of the twenty-eight single data field microinstructions.
POL = A one-bit test condition polarity select.
0 = Test for true (HIGH) condition.
1 = Test for false (LOW) condition.
TEST = A three-bit test condition select.
TEST[2:0] UNDER TEST
000 T(0]
001 ]
010 T(2]
011 T3]
100 T(4)
101 18]
110 CcC
111 EQ
DATA = A six-bit conditional branch microaddress, test input mask, or counter value fieid designated as

Pi in microinstruction mnemonics.

The special two data field comparison microinstruction format is shown below:

Am29PL 141 Comparison Microinstruction Format

3 30 - 7 2 F4l 18
DFR00740
WHERE:
OE = Synchronous Output Enable for P[15:8].
OPCODE = Compare microinstruction (binary 100).

CONSTANT = A six-bit constant for equal to comparison with T*M.
DATA = A six-bit mask field for masking the incoming T[5:0] inputs.
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Am29PL141

TABLE 1.
Inputs Outputs
Shadow | Pipeline

SDI MODE DCLK CLK sbo Register | Register Operation

D L 1 HLT So 2'311:56' Hold | Serial Right Shift Register

X L HL t So Hold P, PROM; Normal Load Pipeline Register from
PROM

L H 1 HLL L S|Py Hold Loa&li Shadow Register from Pipeline*
Register

X H HLL ' SDI Hold PIeSi Loa(_:l Pipeline Register from Shadow
Register

H H t H.L.i H Hold Hold Hold Shadow Register

*87, S6 are undefined. S¢5- Sg load from the source driving pins P[15] - P[8]. if P[31] in the microword is a ONE,
S15-Sg are loaded from the pipeline register. If P[31] in the microword is a ZERO, Sy5-S8g are loaded from an external

source.

FUNCTION TABLE DEFINITIONS

INPUTS
H = HIGH
L=LOW

X = Don't Care

t = LOW-to-HIGH transition
i = High-to-Low transition

TABLE 2.
Input
Condition POL Condition
Being Tested
0 0 Fail
0 1 Pass
1 o Pass
1 1 Fail
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Am29PL141 MICROINSTRUCTION SET DEFINITION

@ = Other instruction
@ = |nstruction being described
€ = Register in part

P = Test Pass
F = Test Fail
M,N are arbitrary values in the CREG or SREG

Opcode Mnemonics Description

19 GOTOPL  if (cond) Then Go To Pipeline
Conditional branch to the address
in the PL (DATA field). The EQ
flag will be reset if the test field
selects it and the condition
passes.

Execution Example

Register Transfer Description

if (cond = true ) Then
PC = PL(data)

30
F
PL (DATA)
[ 40
41
PF0O01420
o GOTOPLZ W (CREG = 0) Then Go To It { CREG =0 ) Then
Pipeline PC = PL(data)
Conditional branch, when the Else
CREG is equal to zero, to the PC = PC+1
address in the PL {DATA field). 30 4
This instruction. does not depend
on the pass/tail condition. The EQ CREG = 0

flag will be reset if the test field
selects it and the CREG is equal

PL (DATA) 40
1 0.
o 2 CREG # 0
32 ¢ L} ]
33 9 42
PF001430
OF GOTOTM If (cond) Then Go To TM If { cond = true ) Then

Conditional branch to the address
defined by the T*M (T[5:0] under

bitwise mask from the DATA field).

This microinstruction is intended
for multiway branches. The EQ
flag will be reset if the test field
selects it and the condition
passes.

PC = T'M
Else
PC = PC+1

PFOO1440

18 FORK it {(cond) Then Go To Plpeline
Else Go To (SREG)

Conditional branch to the address
in the PL (DATA field) or the
SREG. A branch to PL is taken if
the condition is true and a branch
to SREG if false. The EQ flag will
be reset if the test field selects it
and the condition passes.

If (cond = true ) Then
PC = Pl(data)

Else
PC = SREG

PFO01451
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Am29PL 141

Mnemonics Description Execution Example Register Transfer Description
CALPL if (cond) Then Call Pipeline If {cond = true ) Then
Conditional jump to subroutine at SAEG = PC+1
the address in the PL (DATA PC = PL(data)
field). The PC + 1 is pushed into Else
the SREG as the retum address. PC = PC+1
The EQ fiag will be reset it the
tost field selocts it and the
condition passes.
PFDO1481
CALPLN if (cond) Then Call Pipeiine, if ( cond = true )} Then
Nested CREG = SREG
to subroutine at SREG = PC+1
the address in the PL (DATA field) PC = PL(data)
nested. The SREG and CREG are Else
treatod as a two-deep stack, the PC =PC + 1
PC + 1 is pushed into the SREG
as the return address and the
previous SREG value is transfered
momoOHEGESslnooudmm
address. The fiag will be reset
if the test fleld selects it and the -5 Pe+1
condition passes.
PFOC1470
CALTM if (cond) Then Calt TM it (cond = true ) Then
Conditional jump to subroutine at SREG = PC+1
specified by the T*M PC = T'M
(T{5:0] under bitwise mask from Eise
the DATA field). The PC+1 is 30 PC = PC+1

PF001480

CALTMN If (cond) Then Call TM, Nested it (cond = true ) Then
CREG = SREG
SREG = PC+1
PC = T*'M

Else
PC = PC+1

PF001400
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Opcode Mnemonics Description Execution Exampie Register Transfer Description
04 LDPL it (cond) Then Load Pipeline it (cond = true } Then
Conditional Load the CREG from CREG = PL(data)
the PL (DATA field). PC =~ PC+1
30 Else
PC = PC+1
s ¥  CREG
A PL (DATA)
’/’ N
32
P
33
PFO0I5Y0
05 LDPLN It (cond) Then Load Pipeline, if ( cond = true } Then
Nested SREG = CREG
Conditional load the CREG from CREG = PL(data)
the PL (DATA field) nested. The 30 PC = PC+1
CREG and SREG are treated as a Else
two-deop nested count register, PC = PC+1
the previous CREG value is 31
pushed into the SREG as a SREG CREG
nested count, and the CREG is ¥ PL (DATA)
loaded from PL. e N
32
P
33
PF0O1800
06 LOTM It (cond) Then Load TM If (cond = true ) Then
Condttione) load the CREG from CREG = T'M
the T*M (T[5:0] inputs under PC = PC+1
bitwise mask from the DATA field). 30 Else
PC = PC+1
& ®F cREG
O ™0
o "
32 (e
P
a3
PF001520
o7 LDTMN H (cond) Then Load TM, Neated If { cond = true ) Then
Conditional load the CREG from SREG = CREG
the T*M (T[5:0] inputs under CREG = T*M
bitwise mask from the DATA field} 30 ¢ PC = PC+1
nested. The SREG and CREG are Else
treated as a two-deep nested PC = PC+1
count register, the previous CREG
value is transferred into the SREG SREG CREG
and the CAEG is loaded from fa.
T'M. ™ N
PF001530
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Am29PL 141

Mnemonics

Description

15

it (cond) Then Push
Conditional push the PC + 1 into
the SREG.

Execution Example

PFD001540

Register Transfer Description

If { cond = true ) Then
SAEG = PC+1
PC = PC+1

Else
PC = PC+1

17 PSHN H (cond) Then Push, Nested if (cond = true ) Then
Conditional push the PC + 1 into CREG = SREG
the SREG nested. This SREG = PC+1
microinstruction treats the SREG PC = PC+1
and CREG as a two-deep stack, 30 Else
PC + 1 is pushed into SREG and F PC = PC+1
the previous value in SREG is
transferrad into the CREG. CREG SREG

3 - O—=—rc+1
P N 32
32
PFO01550

14 PSHPL If (cond) Then Push, Load it (cond = true ) Then
Plpsiine CREG = PL(data)
Conditional push the PC + 1 into SREG = PC+1
the SREG and load the CREG % SREG PC = PC+1
from the PL (DATA field). Else

£ ,g )—-—-u PC +1 PC = PC+1
L7 crea
31 ---O-T PL (DATA)
P
32
PFO01560

16 PSHTM if (cond) Then Push, Load TM If { cond = true ) Then
Conditional push the PC + 1 into CREG = T*M
the SREG and load the CREG SREG = PC+1
trom the T*M (T{5:0] under bitwise % SREG PC = PC+1
mask from the DATA field). Else

F " >‘—33 PC+1 PC - PC+1
-’ CREG
3 ———-Oo— ™M
P N
32
PFO01570
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Opcode Mnemonics Description Execution Example Register Transfer Description
02 RET If (cond) Then Return It { cond = true ) Then
Conditional return from subroutine. PC =~ SREG
The SREG provides the return SREG Else
from subroutine address. 0¢ /,O._ PC + 1 PC - PC+1
o 32
3 =
40
a“
F
sﬂ
[
a
€,
PFODYSO0
03 RETN 1 (cond) Then Rsturn Nested W (cond = tue ) Then
Conditional return from nested PC = SREG
subroutine. This microinstruction SREG = CREG
treats the SREG and CREG as a Else
stack providing the PC = PC+1
SREG value as a retun address
and the CREG value as a nested
return address that is transterred
into the SREG.
00 RETPL it (cond) Then Return, Load If (cond = true ) Then
Pipeline CREG = Pl(data)
Conditional return from subroutine PC = SREG
and load the CREG from the PL Else
(DATA field). The SREG provides PC = PC+1
the return from subroutine address.
[ 1] RETPLN If (cond) Then Return Nested, If (cond = true ) Then
Load SREG s = SREG
Conditional return from nested Q=—"rc+1 REG = CREG
subroutine and load the CREG % e TTm Y CREG = Pi(data)
from the PL (DATA field). This s Else
microinstruction treats the SREG &=y CREG SREG PC = PC+1
and CREG as a two-deep stack 0 - PC+1
providing the SREG value as a - 2
return address and the GREG 329 41 rm
value as a nested retum address
that is transferred into the SREG. 336 \q2¢ 51(0)F
BREQ CREG
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Am29PL 141

Mnsmonics

Description

DEC

it (cond) Then Decrsment
Conditional decrement of the
CREG.

Execution Example

31 (e
F  CREG DECREMENTER

PFO01820

Register Transfer Description

If { cond = true } Then
CREG = CREG-1
PC = PC+1

Else

PC = PC+1

DECPL

While (CREG +# 0) Wait Else
Load Pipeline

Conditional Hold untii the counter
is equal to zero, then load CREG
from the PL (DATA field). This
microinstruction is intended for
timing waveform generation. If the
CREG is not equal to zero, the
same microinstruction is refetched
while CREG is decremented.
Timing is complete when the
CREG is equal to zero, causing
the next microinstruction to be
tetched and the CREG to be
reloaded from PL. This instruction
doaes not depend on the pass/fail
condition.

32 ¢ CREG = °--~-O-T PL (DATA)

PFOO1E30

While ( CREG < > 0)
CREG = CREG-1
PC - PC
End While

CREG = PL(data)

PC - PC+1

DECTM

While (CREG # 0) Wait Else
Load T™M

Conditional Hold until the counter
is equal to zero, then load CREG
from the T*M (T[5:0} under bitwise
mask from the DATA field). This
microinstruction is intended for
timing waveform generation. !f the
CREG is not equal to zero, the
same microinstruction ig refletched
while the CREG is decremaented.
Timing is complete when the
CREG is equal to zero, causing
the next microinstruction to be
fetched and the CREG to be

reloaded from T*M. This instruction

does not depend on the pass/fail
condition.

CREG DECREMENTER

x ’I’ ; N-1 ;
. oe CREG#0

CREG

CREG =0 "O'T ™™

PFOG1640

While { CREG < > 0)
CREG = CREG-1
PC =PC
End While

CREG = T*'M

PC = PC+1

1B

DECGOPL

if (cond) Then Go To Pipeline
Eise While (CREG + 0) Walt
Conditional Hold/Count. The
current microinstruction will be
refetched and the CREG
decremented until the condition
under test becomes true or the
counter is equal to zero. If the
condition becomes true, a branch
to the address in the PL (DATA
field) is executed. If the counter
becomes zero without the
condition becoming true, a
CONTINUE is executed. The EQ
flag will be reset if the test field
selects it and the condition
passes.

N
F AND CREG 0

F AND
CREG = € PL (DATA)
a2 4

41

PFO01650

While ( cond = false )
If { CREG< > 0)
CREG = CREG-1
PC = PC
Eise
PC = PC+1
End While

PC = PL(data)
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Opcode Mnemonics Description Execution Example Register Transfer Description

1A WAIT I {cond) Then Go To Pipeline it ({cond = true )
Else Wait PC = PL(data)
Conditional Hold. The current Else
microinstruction will be refetched 30
and executed until the condition
under test becomes true. When
true, a branch to the address in
the PL (DATA field) is executed. 3
The EQ flag will be reset if the
test field selects it and the
condition passes. 0

PC=PC

tyidezwy

PL (DATA)

PFOOTON0

08 LPPL While (CREG +0) Loop to While ( %REG
P

Conditional loop to the address in PC PL
the PL (DATA field). This o End While
microinstruction is intended to be PC -
placed at the bottom of an 31
iterative loop. if the CREG is not
squal to zero, it is decremented
(signifying completion of an
iteration), and a branch to the PL

CREG # 0
address (top of the loop) is £ (o)—— e e
executed. It the CREG is equatl to PL.(DATA)

zero, looping is complete and the 3¢ 9 CREG =0
next sequential microinstruction is
executed. This instruction does not
depend on the pass/fail condition.
The EQ flag will be reset if the
tost field selects it and CREG is
not equal to zero.

0A LPPLN While (CREG + 0) Loop to While ( CREG < > 0)
Plpeline Eise Nest CREG = CREG-1
Conditional foop to the address in
the PL (DATA field) nested. The
SREG and CREG are treated as a
two-deep nested count register,
and the microinstruction is
intended to be placed at the
bottom of an “inner-nested’
iterative loop. if the CREG is not
oqual to zero, the CREG is
decremented (signifying completion
of an iteration), and a branch to
the PL address (lop of the loop)
is executed. If the CREG is equal
to zero, the inner loop is
complete, and the count value for
the outer loop is transferred from
the SREG into the CREG. This
instruction does not depend on the
pass/fail condition. The EQ flag
will be reset if the test field
salects it and CREG is not equail
to zero.

PFOD1080

4-271



Am29PL 141

Mnemonics

Description

CONT

Continue The next sequentiat
microinstruction is fetched
unconditionally.

Execution Example

Register Transfer Description

31

PFO01600

PC = PC+1

10-13
(100XX
binary)

CMP

Compare TM to Pipeline (DATA)
This microinstruction performs
bitwise exclusive-or of T*M (T{5:0]
under bitwise mask from the DATA
field) with CONSTANT (P[27:22)).
i T*M equals CONSTANT, the EQ
flag is set to one which may be
branched on in a following
microinstruction. If not equal, the
EQ flag is unaffected. This allows
sequences of compares, in a
manner analogous to sum-of-
products, to be performed which
can be followed by a single
conditional branch if one or more
of the comparisons were true.
Note: The EQ flag is set to zero
on reset or when EQ is selected
as the condition in a branch.
Conditional retums on EQ leave
the flag unchanged. Constant
field bits that correspond to
masked test field bits must be
zero. This instruction does not
depend on the pass/fail condition.

31

k3

T*M # CONST

Compare T*M and PL(data)
EQ = ((T [5:0] .AND. DATA).
XNOR. CONSTANT) .OR. EQ

/,O SET EQ FLAG

T*M = CONST

PFO01701
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MICROINSTRUCTION SET TABLE E,
©
v
-
Pass Fall =
- CREG h
Code | Mnemonics Definition Content | PC PC
MUX SREG | CREG| EQ MUX SREG | CREG| EQ
00 RETPL Retum: Load Pipeline X SREG Hold Data NC PC+1 Hold Hold NC
o1 RETPLN Return Nested: Load Pipeline X SREG | CREG | Data NC PC+1 | Holg Hold NC
02 RET Return X SREG Hold Hoid NC PC + 1 Hold Hold NC
03 RETN Return Nested x SREG | CREG Hoid NC PC+1 Hold Hotd NC
04 LDPL Load Pipeline X PC+1 Hotld Data NC PC + 1 Hold Hoid NC
05 LDPLN Load Pipeline Nested X PC +1 | CREG Data NC PC +1 Hold Hold NC
06 LDOT™ Load T*M X PC+1 Hold M NC PC+1 Hold Hold NC
07 LDTMN Load T*M Nested X PC+1 | CREG | T*'M NC PC+1 | Hold Hoid NC
#0 Data Hold | DCRMT | Reset
08 LPPL Loop Pipeline
P Pipoli =0 PC+1 Hoid Hold NC
09 DEC Decrement X PC + 1 Hold | DCRMT NC PC+1 Hold Hold NC
#0 Data Hold | DCRMT| Reset
0A LPPLN Loop Pipeline Nested
=0 PC+1 Hold SREG NG
*0 PC+1 Hold Hol NC
0B GOTOPLZ Go to Pipeline Zero old
=0 Data Hoid Hoid Reset
#0 PC Hold [DCRMT| NC
oc DECPL  |Count/Load Pipeline o
=0 PC+1 Hold Data NC
oD CONT Continue X PC +1 Hold Hold NC PC+1 Hold Hold NC
#0 PC Hold [DCRMT| NC
OE DECTM Count/Load T*M
=0 PC+1 Hold ™M NC
OF GOTOTM Go to T*M X M Hold Hold Reset | PC+1 Hold Hotd NC
t0-13
{100XX CMP Compare* X PC+1 Hold Hold Set PC + 1 Hold Hoid NC
Binary)
14 PSHPL Push: Load Pipeline X PC+1 | PC+1 Data NC PC+1 Hold Hold NC
15 PSH Push X PC+1 | PC+1 Hold NC PC+ 1 Hoid Hold NC
16 PSHTM Push: Load T°M X PC+1 | PC+1 T*M NC PC+1 Hold Hoid NC
17 PSHN Push Nested X PC+1 | PC+1 | SREG NC PC+1 Hold Hold NC
18 FORK Fork X Data Hold Hold Reset | SREG Hold Hold NC
19 GOTOPL Go to Pipeline X Data Hold Hold Reset | PC + 1 Hold Hold NC
1A WAIT Hold Pipeline X Data Hold Hold Reset PC Hold Hold NC
. *0 Qata Hold Hold Resst PC Hold [DCRMT| NC
18 DECGOPL Count: Hold Pipeline
=0 Data Hold Hold Reset | PC + 1 Hotd Hold NC
1© CALPL Call Pipeline X Data PC+1 Hold Reset | PC+ 1 Hold Hold NC
1D CALPLN Calt Pipeline Nested X Data | PC+1 | SREG | Reset | PC+ 1 Hold Hold NC
1E CALTM Call T*M X ™™ PC +1 Hold Reset | PC + 1 Hold Hold NC
1F CALTMN Call T*M Nested X ™M PC+1| SREG | Reset | PC+1 Hold Hold NC
EQ = ((T[5:0]. AND. DATA). XNOR. CONSTANT).OR. EQ
CONSTANT field bits that correspond to masked test field bits must be zero.
NC = No Change
Notes:
1. (/)Signifies two different operations may occur, depending on the condition.
2. (:) Signifies two parallel operations on the same condition.
3. The EQ fiag wil! be affected only if the test field selects it, with the exception of instructions 10 - 13.
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PROGRAMMING

The Am29PL141 FPC is programmed and verified using a
simple algorithm that is almost identical to that used for AMD’s
Programmable Array Logic family. The internal programmable
array of the Am29PL 141 is organized as a 64 word by 32 bit
(column) PROM. The fuse to be programmed is selected by its
address (1 of 64), the byte at that address (1 of 4), and the bit
in the byte (1 of 8). Control of programming and verifying is
accomplished by applying a simple sequence of voltages on
two control pins (CLK and CC).

The fuse address is selected using a full decode of the T[5 : 0}
inputs, where T[5] is the MSB and T{0] the LSB. The one of
four byte addressing is done on the P[7] (MSB) and P[6] (LSB)
outputs. The bit selection is done one output at a time by
applying the programming voltage (Vgp) to the output pin. The
output pins that accept Vgp are P{15 : 8]. A graphical
representation of the fuse array organization for programming,
with fuse numbering compatible to the JEDEC standard
programmable logic transfer format, is shown in Figure 2.

The complete program and verify cycle timing is shown in the
programming waveform. A programming sequence is initiated
by raising the CLK pin to V. This places the device in the
program mode and disables the output pins so that they may
be used as fuse addressing inputs. The next step is to address
the fuse to be blown as previously stated. Note that bit
selection, with Vop, should follow address and byte selection.
Raising the CC pin to Vyy initiates programming and lowering
Vop terminates programming. Lowering the CLK pin to a TTL
LOW level places the device in the fuse verification mode by
enabling the programming outputs, P[15 : 8]. Following a clock
pulse the fuse may be verified on the same output as bit

solection was performed. This scheme allows fuses to be
verified in parallel as a byte if desired. The verification mode is
terminated by lowering the CC pin back to a normal TTL level.

SSR DIAGNOSTICS CONFIGURATION
PROGRAMMING

One additional fuse (# 2048) is used to alter the configuration
of the Am29PL141 to include on-chip SSR Diagnostics. This
fuse is addressed by applying Vi to the RESET and T[S],
followed by Vop on pin P[15]. To verify the diagnostic fuse,
P[7] and P[6] must select byte #3, i.e., P[7] must be low and
P[6] must be high.

PROGRAMMING YIELD

AMD programmable logic devices have been designed to
insure extremely high programming yields (> 98%). To heip
insure that a part was correctly programmed, once the
programming sequence is completed, the entire fuse array
should be reverified at both low and high Voo (VeoL and
VceH). Reverification can be accomplished in a verification
only mode (CC at V) by reading the outputs in paraltel. This
verification cycle checks that the array fuses have been biown
correctly and can be sensed under varying conditions by the
outputs.

AMD programmable logic devices contain many internal test
features, including circuitry and extra fuses which allow AMD
to test the ability of each part to perform programming before
shipping, to assure high programming yields, and correct
logical operation for a correctly programmed part. Program-
ming yield losses are most likely due to poor programming
socket contact, programming equipment that is out of calibra-
tion, or improper usage of said egquipment.
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JEDEC JEDEC 3
FUSEO™ \ / FUSE 31 §
c31 (=2 [ ciejcis csicr co "
2
8
64x3
PROM
T{5:0)
BYTE 2 BYTE 1 BYTE 0

L T
?? ovre sevsor
' U

P[15:8]
PROGRAMMING CONFIGURATION

PFR00970
JEDEC FUSE NUMBER = 32 (FUSE ADDRESS) + 8(3 -~ BYTE) + (7 - BIT)

Figure 2. Programming Configuration

BYTE SELECT
BYTE | P[7] | P[8]
] H L
1 H H
2 L L
3 L H
BIT SELECT
BIT |P[15]|P{14)|P[13}|P[12][P[11]{P[10}| PI8] | PI8]
0 L L L L L L L H
1 L L L L L L H L
2 L L L L L H L L
3 L L L L H L L L
4 L L L H L L L L
5 L L H L L L L L
6 L H L L L L L L
7 H L L L L L L L
COLUMN DECODE
0 Cco cs Ci16 C24
1 C1 [0:] C17 C25
2 c2 C10 ci8 c26
3 C3 Cct1 Cc19 c27
4 C4 c12 C20 C28
5 C5 C13 C21 C29
6 cé Ci14 Cc22 C30
7 c7 C15 Cc23 C31
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PROGRAMMING PARAMETERS T4 =25°C

Parameters Description Min. Typ. Max Units
VHH Control Pin Extra High Level €C 6 5-10 mA 195 20 205 Volts
CLK@ 5-10 mA 18.5 20 20.5
Vop Program Voltage, P [15:8] @ 15-200 mA 19.5 20 20.5 Volts
ViHP Input High Level During Programming and Verify 24 5 55 Volts
ViLe Input Low Level During Programming and Verify 0.0 0.3 0.5 Volts
Vecp Ve During Programming @ log = 425 mA 5 5.2 5.5 Volts
VoL Vo During First Pass Verification @ lcc = 425 mA 41 43 45 Volts
Ve Vce During Second Pass Verification @ Iog = 485 mA 5.4 5.7 6.0 Volts
VBiown Successful Blown Fuse Sense Level @ Output 0.3 0.5 Volts
dVop/dt Rate of Output Voitage Change 20 250 V/usec
dVee/dt Rate of Fusing Enable Voltage Change (CC Rising Edge) 100 1000 V/usec
© Fusing Time First Attempt 40 50 100 usec
Subsequent Attempts 4 5 10 msec
o Dolays Between Various Level Changes 100 200 ns
ty Period During which Output is Sensed for Vgjown Level 500 ns
VONP Pull-Up Voltage on Outputs Not Being Programmed Vecp-0.3 Vcer Voep +0.3 Volts
R Puli-Up Resistor on Outputs Not Being Programmed 1.9 2 21 KQ
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES ?,
Storage Temperature .............oeeeeveienenn. -85 to +150°C Commercial (C) Devices %
(Ambient) Temperature Under Bias -55 to +125°C Toemperature ............ccccocvviveiiieireennnennns 0 to +70°C r
Supply Voitage to Ground Potential Supply Voltage ......................... +475 V to +525 V &
(Pin 28 to Pin 14) Continuous .......... -05Vto +70V Mili M) Devices
DC Voltage Applied to Outputs I'trae'ym;ser)anure ................................... -55 to +125°C
(Except During Programming)......~0.5 V to +Vcc Max. Supply VOREGO ......c.veeereeeeeneee +45V to +55 V
DC Voitage Applied to Outputs
During Programming ..........oecevieiimmivncienriierneionn. 21 v

DC Output Current, Into Outputs During Operating ranges define those limits over which the function-
Programming (Max Duration of 1 sec)............. 200 mA ality of the device is guaranteed.

DC input Voltage.............ccevevrncennnen, -05Vto +565V

DC Input Current ........ccceevvneninennn. -30 mA to +5.0 mA

Stresses above those fisted under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied, Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified; included in Group A, Subgroup 1,
2, 3 tests unless otherwise noted

Parameters Description Test Conditions Min Max Units
Voc = Min, ViN=V4 or loH =-3.0 mA CoM'L
v HIGH Volta 24 Volts
‘OH Output ge ViL IoH =~1.0 mA MiL °
Voo = Min, ViN=ViH or oL =16 mA COM'L
v Output LOW Volta, 0.50 Volt
oL it 9e viL loL= 12 mA ML o
&a 9 Input HIGH Level Guaranteed Input Logical HIGH Voltage for All inputs 20 Volts
m&ne " Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs 08 Voits
- CLK -15
W input LOW Current voc=Max | priss) -0.55 mA
IN= U All other Inputs -0.50
_ CLK 150
" Input HIGH Current yoo=Max | prise) 100 uA
IN= e All other Inputs 25
N Input HIGH Current Ve = Max., ViN=5.5 V 1.0 mA
\sc Output Short Circuit Curent | Vo = Max., Vout = 0.5 V (Note 2) -20 ~80 mA
TA=0 to 70°C 450
oML A
| Power Supply Current \'Z Max. Ta=70°C 400 mA
cC e o = Max. i T =56 to 126°C 490
To=125°C 420
V) input Clamp Voltage VGG = Min, iy =-18 mA ~12 Volts
lozh Output Leakage Cument Voo = MAX, V) =08 V Vo=24V 100 A
lozL (Note 3) ViH=20 V Vo=05V -5650
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system or tester noise are inciuded.

2. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Voyt = 0.5 V has
been chosen to avoid test problems caused by tester ground ion.

3. I/0 pin leakage is the worst case of lozx or ljx (where X =H or L).
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified; inciuded in Group A
Subgroup 9, 10, 11 tests uniess otherwise noted. (APL and CPL

products only.)

COMMERCIAL MILITARY
Parameters Description Test Conditions Units
Min. Max. Min. Max.
1 | CLK to P[15:0] 15 20 ns
2 |cLK to ZERO 20 25 ns
tep 3 |DCLK to SDO 30 as ns
4 | Mode to SDO 30 35 ns
5 | SD! to SDO 30 35 ns
6 | T[5:0] to CLK (Note 1} 40 45 t ns
7 | CC to CLK (Note 1) 40 45 1 ns
8 |RESET to CLK 30 35 ns
tg 9 | Mode to CLK 30 35 ns
10 | Mode to DCLK 30 35 ns
11 | SDI to DCLK 30 35 ns
12 | P[15:8] to DCLK 30 35 ns
13 | T[5:0] to CLK See Test 3 3 ns
14 | CC to GLK Output Load 3 3 ns
15 | RESET to CLK 3 3 ns
tH 16 | Mode to CLK 3 3 ns
17 | Mode to DCLK 3 3 ns
18 | SDI to DCLK 3 3 ns
19 | P[15:8] to DCLK 3 3 ns
tpzx 20 | CLK to P[15:8] Enable 30 35 ns
texz 21 | CLK to P{15:8] Disable 30 35 ns
tow 22 | CLK Pulse Width (HIGH and LOW) 20 25 ns
23 | DCLK Pulse Width (HIGH and LOW) 30 35 ns
tp 24 | CLK and DCLK Period (Note 1) 45 50 t ns
Notes:

1. These parameters cannot be measured directly on unprogrammed devices. They are determined as follows:
a. Measure delay from input (CC, T[5:0}, or CLK) to PROM address out in test mode. This will measure the delay through the sequence

iogic.

b. Measure setup time from T[5:0] input through PROM test columns to pipeline register in verify test column mode. This will measure the

delay through the PROM and register setup.

¢. Measure delay from T{5:0] input to PROM address out in verify test column mode. This will measure the delay through the logic and

P[15:0] outputs.
To calculate the desired parameter measurement the following formula is used:
Measurement (a) + Measurement (b) - Measurement (c)
CLK PERIOD:
CLK (8) + (b) - (c) = CLK PERIOD
CC to CLK Set-up time:
CC (a) + (b) - (c) = CC to CLK Set-up time
T[5:0] to CLK Set-up time:
Ti5:0] (a) + (b) - {c) = T[5:0} to CLK Set-up time

t = Not included in Group A tests
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SWITCHING WAVEFORMS
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Test Philosophy and Methods

The following points give the general philosophy that we apply
to tests that must be properly engineered if they are to be
implemented in an automatic testing environment. The specifics
of what philosophies are applied to which test are shown in the
data sheet and the data-sheet reconciliation that follow.

Capacitive Loading for AC Testing

Automatic testers and their associated hardware have stray
capacitance that varies from one type of tester to another, but
is generally around 50 pF. This, of course, makes it impossible
to make direct measurements of parameters that call for
smaller capacitive load than the associated stray capacitance.
Typical exampies of this are the so-called ''fioat delays’ that
measure the propagation delays in to and out of the high-
impedance state and are usually specified at a load capaci-
tance of 5.0 pF. In these cases, the test is performed at the
higher load capacitance (typically 50 pF) and engineering
correlations based on data taken with a bench setup are used
to determine the resuit at the lower capacitance.

Similarly, a product may be specified at more than one capacitive
load. Since the typical automatic tester is not capable of
switching loads in mid-test, it is impractical to make measure-
ments at both capacitances even though they may both be
greater than the stray capacitance. in these cases, a measure-
ment is made at one of the two capacitances. The resuit at the
other capacitance is determined from engineering correlations
based on data taken with a bench setup and the knowledge that
certain DC tests are performed in order to facilitate this correla-
tion.

AC loads specified in the data sheet are used for bench
testing. Automatic tester loads, which simulate the data-sheet
loads, may be used during production testing.

Threshold Testing

The noise associated with automatic testing, the long inductive
cables, and the high gain of bipolar devices frequently give rise to
oscillations when testing high-speed circuits. These oscillations
are not indicative of a reject device, but instead, of an overtaxed
gystem. To minimize this problem, thresholds are tested at least
once for each input pin. Thereafter, ""hard"* high and low levels
are used for other tests. Generally this means that function and
AC testing are performed at "'hard’ input levels.

AC Testing

AC parameters are specified that cannot be measured accu-
rately on automatic testers because of tester limitations. Data-
input hold times fall into this category. In these cases, the
parameter in guestion is tested by correlating the tester to
bench data or oscilloscope measurements made on the tester
by engineering (supporting data on file).

Certain AC tests are redundant since they can be shown to be
predicted by other tests that have already been performed. In
these cases, the redundant tests are not performed.

Output Short-Circult Current Testing

When performing iog tests on devices containing RAM or
registers, great care must be taken that undershoot caused by
grounding the high-state output does not trigger parasitic
elements which in turn cause the device to change state. in
order to avoid this effect, it is common to make the measure-
ment at a voltage (Voutput) that is slightly above ground. The
Vec is raised by the same amount so that the result (as
confirmed by Ohm's law and precise bench testing) is identical
to the Voyt =0, Vo = Max. case.

APPLICATION
Cycle Time Calculation

The Am29PL141 has a 40 ns set-up time requirement on the
T{5:0] test inputs.

If this set-up time is violated, the part may become metastable.
It is therefore necessary to synchronize the test inputs with the
CLK when the test inputs are asynchronous.

By selecting the appropriate speed register, 50 ns cycle time
can be achieved.

Register CLK-Q 10 ns
Am29PL141 T[5:0] -CLK Set-up 40 ns
Cycle Time 50 ns
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KEY TO SWITCHING WAVEFORMS

ridezwy

WAVEFORM NPUTE QUTPUTE
MUST BE WILL BE
STEADY STEADY

WILL BE
MAY CHANGE CHANGING

FROMMTOL  canmuroL

WILL BE
CHANGING
FROML TOM

MAY CHANGE
FROM L TOH

ANY CHANGE STATE
PERMITTED UNKNOWN

CENTER
DOES NOT LINE iS HIGH
APPLY il

W
[
B

MPEDANCE
“OFF” STATE

KS000010

SWITCHING TEST CIRCUITS

Yee

!

s Vee
s, Ry = 0670 s, Ry = 6870
vc,'u' O—O/ T our 7
LY 3 My
| F
8, = =
1 TCRD1340
TCRO1330
A. Three State Outputs B. Normal Outputs
Notes: 1. CL =50 pF includes scope probe, wiring and stray capacitances without device in test
fixture.
2. S, Sp, and S3 are closed during function tests and all AC tests except output enable
tests.

3. 81 and S3 are closed while Sp is open for tpzy test.
4. C = 5.0 pF for output disable tests.
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SWITCHING TEST WAVEFORMS

v
WeUT _ 15V
I ov
-
_..]._‘"
3v
7[ 15V

ov

TWAING
INPUT

WFR02971

Set-up, Hold, and Release Times

Notes: 1. Diagram shown for HIGH data only.
Output transition may be opposite
sense.

2. Cross hatched area is don't care
condition.

Puise Width

LOW HIGH-LOW
PULSE 15V
’__ ~ __,
HIGH-LOW HIGH __
PULSE 15V

WFR02781

3v

% 15V
ov

PHL
Vor

VoL
PHL
3v
15V
ov

SAME PHASE __
INPUT TRANSITION
e ~L——‘

OPPOSITE PHASE ___
INPUT TRANSITION

=

WFR02980
Propagation Delay
Enable and Disable Times
Teost W Output - Levet
Von
All tpps 8.0V vou X 18V
Von - osv
terz a.o0v
0.0V
w
tprz 5.0v . o
oL
Vo
oz o.0v 1.8v
o.ov
v
tpzL 5.0V i
Voo
WFR02680

Notes: 1. Diagram shown for input Control Enable-LOW
and input Control Disable-HIGH.
2. 84, Sz, and S3 of Load Circuit are ciosed
except where shown.

NOTE: Pulse generator for all pulses: Rate < 1.0 MHz; Zg =50 : <25 ns.
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INPUT/OUTPUT CURRENT INTERFACE CONDITIONS

DRIVEN INPUT

WNPUTS
R = 18K0

ICR00533

Co=5.0 pF, all inputs

THREE-STATE
OUTPUT

AAA,

A
\A4

Co=5.0 pF, all outputs
NOTE: Actual current flow direction shown.
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