/ Am2§130

16-Bit Barrel Shifter

PRELIMINARY e

® Powerful Shifter
— Shifts or rotates left/right with a two's-complement or
a sign-magnitude shift count.
e Bit Insertion
_ Inserts a fill bit depending on the position from the
shift count bits.

DISTINCTIVE CHARACTERISTICS

e All Fill
~ Fills all bits with ones/zeros.
® Expandable
- Expands to 16n-bit shifter without any intrinsic speed
penalty.
® High-Speed IMOXTM.S2 Technology
- Provides D-to-Y propagation delay of 28 ns.
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The Am29130 is a 16-bit high-speed barrel shifter that is
expandable to 16n bits without any intrinsic speed penalty.

The primary function of the device is to shift/rotate left/
right with a two's-complement or sign-magnitude shift
count. It also has the capability of bit insertion in the
position specified in the shift count bits.

GENERAL DESCRIPTION

These features allow the designer to have bit manipulation
and acceleration of arithmetic operations in their graphic or
microcomputer systems, bit-reversal for FFT, and dynamic
multiplexing capabilities in the concurrent systems. Since
the Am29130 can be connected in paraliel to the ALU, it
also offers greater throughput with the ALU and the shifter
working simultaneously.
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RELATED AMD PRODUCTS

Part Number Description
Am2901C 4-Bit Bipolar Microprocessor Slice
Am29C01, Am29C01-1 4-Bit CMOS Microprocessor Slice
Am2910A Bipolar Microprogram Controller

Am29C10A, Am29C10A-1

CMOS Microprogram Controlier

Am29C101, Am28C101-1

16-Bit CMOS Microprocessor Slice

Am29114

Real-Time Interrupt Controller

Am29116, Am29L116A,
Am29116A, Am29117

16-Bit Bipolar Microprocessors

Am29C116, Am29C116-1,
AmM29C117

16-Bit CMOS Microprocessors

Am29PL141

Fuse-Programmable Controller

Am29501A

Multiport Pipelined Processor

Am29C509

12x12 CMOS MAC

Am29C516,
Am29C517

16 x 16 CMOS Parallel Multipliers

Am29516,
Am29516A,
Am29L516,
Am29L516A,
Am29517,
Am29517A,
Am29L517,
Am29L517A

16 x 16 Bipolar Parallel Multipliers

Am29520A, Am29521A

Pipeline Registers

Am29524, Am29525

Pipeline Registers

Am29540

FFT Address Sequencer

Am29818

SSR Diagnostic Register




CONNECTION DIAGRAM

Top View
DIPs
N O A 48[ sg
w2 a71sp
|°E3 46:81
Clm as[1Sp
vis s 4405
via e 431710y,
337 42[]0y3
V12:8 41:D12
v e 40[Jpyy
Y1°E10 39:010
Yg 1t 38| JGND
vg 12 37 1Dg
GNo 13 %[ Jvee
vz T4 35 ]Dg
Ye (15 341Dy
Ys (] 18 33[1Dg
Y4 17 321 Dg
vg 18 311710,
Yo 1o 30[]og
v1 20 29[ D,
YOE21 23:01
OFg [ 22 27[10g
O [ 23 26[JLo
YS[]a4 25[F
CD009970

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL METALLIZATION AND PAD LAYOUT
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16 Die Size: 0.164'" x 0.182

Gate Count: 514
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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 (if applicable)

C. Package Type
D. Temperature Range
E. Optional Processing

AM29130 b < B8
|—E.
D
[
B
A. DEVICE NUMBER/DESCRIPTION
AmM29130
16-Bit Barrel Shifter
Valid Combinations
PC, PCB, .

AM29130 DC. DCB sales office to

OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)

. PACKAGE TYPE

P = 48-Pin Plastic DIP (PD 048)
D = 48-Pin Sidebrazed Ceramic DIP (SD 048)

. SPEED OPTION

Not Applicable

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD

confirm availability of specific valid

combinations, to check on newly released combinations, and

to obtain additional data on AMD's standard military grade

products.




ORDERING INFORMATION (Cont'd.)
APL 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 (Controlied Products List)
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability,
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a
combination of: A. Device Number

B. Speed Option (if applicable)

C. Device Cilass

D. Package Type

E. Lead Finish
AM29130 /B T
E. LEAD FINISH
C = Gold

D. PACKAGE TYPE
X = 48-Pin Sidebrazed Ceramic DIP (SD 048)

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION
Not Applicable

A. DEVICE NUMBER/DESCRIPTION
Am29130
16-Bit Barrel Shifter

Valid Combinations
Valid Combinations list configurations planned to be

Valid Combinations supported in volume for this device. Consult the local AMD
AM29130 /BXC sales office to confirm availability of specific valid
combinations or to check for newly released valid

combinations.

Group A Tests
Group A tests consist of Subgroups 1, 2, 3, 7, 8, 9, 10, 1.




PIN DESCRIPTION

Do-D¢5 Data (Input)
The data to be operated on is fed into the device through
these inputs.

F  Fill Bit (Input)
The F input replaces the bit addressed by Sg - S3 with the
insert fill function. It is enabled by OE| /OER for shift left/
right functions. The outputs are replaced by the fill bit with
the ali-fill function.

lop=l2 Instruction (Input)
The instruction inputs select the operation to be performed.

LID Location Identifier (Input, Three State)
The LID is used for bank shifting. When LID is open, the
weighting of the D inputs and the Y outputs is the same.
When LID is LOW, the Y outputs have a smaller weighting
than the D inputs. When LID is HIGH, it is vice versa.

OEL Left Output Enable (Input, Active LOW)
When OE is LOW, the left output bits are enabled. When
OEy is HIGH, the left output bits are disabled.

OER Right Output Enable (Input, Active LOW)
When OER is LOW, the right output bits are enabled. When
OER is HIGH, the right output bits are disabled.

Pi  Polarity/Insert (Input)
The Pl controls the polarity of the left/right output bits.
When Pl is LOW, the output data is complemented. When P1
is HIGH, the output is unchanged. It is also used for the
insert-fill function when Pl is LOW and for the bypass
function when Pl is HIGH.

So-S3 Shift Count (Input)
The shift count is either a sign magnitude or a two's-
complement number, depending on the instruction codes.

YS Sticky Bit (Output, Open Collector)
YS is a NOR of the bits shifted out in the shift left/right
function. In the insert-fill function, the complement of the
replaced bit is presented on YS (see Figure 1 for logic
example).

Yo-Yi5 Data (Output, Three State)

FUNCTIONAL DESCRIPTION

The Am29130 expandable 16-bit barrel shifter is comprised of
a barrel shifter and the left/right outputs as shown in the Block
Diagram. It supports nine basic functions as listed in Table 1.

Shifter

The shift/rotate functions are implemented given a two's-
complement or sign-magnitude shift count according to Table
1. |z controls left or right shift. |2 equal to LOW implies a left
shift/rotate function and 12 equal to HIGH implies a right shift/
rotate function. |1 equal to LOW implies two's complement
and |4 equal to HIGH implies sign magnitude for shift-right
functions. Ig controls shift or rotate functions. lo can be
connected to the most significant bit of the shift count.

Polarity/Insert Control

In the insert-fill/bypass functions, the Am29130 does two
things: 1) when Pl is LOW, the fill | bitis inserted on the position
given by Sg~S3, and 2) when Pl is HIGH, the data p

Tables 3-1 through 3-5, and 3-14 list the output for a 16-bit
shifter for different function codes. Figures 3 and 4 show
examples of rotate/shift operation.

Expandability

The Am29130 is expandable with the use of LID. For a 16-bit
shifter, LID is left open. It indicates that the weighting of the
input and output data is the same.

LID has its significance in using Am29130 as 16n-bit shifter.
When LID is HIGH, the output data has a larger weighting than
the input data. When LID is LOW, the output data has a
smaller weighting than the input data. For instructions on how
to use this feature, refer to the Applications section. Figure 5
shows an example of LID tied HIGH.

TABLE 1. INSTRUCTION TABLE

through the device unchanged. Figure 2 gives an example of
the insert function when the shift count is 5. For other
instructions, Pl acts as polarity control. When Pl is LOW, the
output is the inverse of the input; when Pl is HIGH, the input is
passed unchanged.

Shift Count

Sp - S3 are used to control the barrel shifter. In the shift/rotate
left function and shift/rotate right sign-magnitude function,
Sp - 83 defines the shift count. In the shift/rotate right two's-
complement functions, the two's complement of Sg-S3
defines the shift count.

Output Control

On any shift/rotate operation, OE|_ and OER control the left
and right output bits. When OE| or OER is LOW, the left or
right output bits are enabled.

The left output bits are defined as n bits, where n = Sg - S3,
and the right output bits as m bits, where m < Sp-S3 for
function code Iolylg = XOX. For the function code ial1lg =
11X, the left output bits are defined as n bits, where n = two's
compiement of Sp - Sa, and the right output bits as m, where
m < two's complement of Sg- S3.

When the Am29130 is used for 16-bit shift operations, the fill
bit is enabled on the left/right output bits according to Table 2.

l2 {14 ] 1o Function

L | L | L |[8Shift Left with Control Fill

L L | H | Rotate Left

L|H L | Insert Fill/Bypass (Note 1)

L | H[H |AIFl

H | L | L {Shift Right Two's Complement with Control Fill
H [ L | H | Rotate Right Two's Complement

H | H | L | Shift Right Sign Magnitude with Control Fill
H | H | H | Rotate Right Sign Magnitude
Key: H = HIGH

L=LOW

Notes: 1. Insert fill when Pl is LOW; bypass when Pl is HIGH.

TABLE 2. INPUT COMBINATION AND ENABLE FILL

Inputs Outputs
Left Right
OEL ([OER| LID |12 |14 | g Enable Enable
Fill Fill
L L |OPEN| L | L | L L H
L L JOPEN| H | X! L H L
Key: H = HIGH
L=LOW
X=Don't Care
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Sticky Bit Supports Pounding in Floating
Point Operations

Figure 1. Sticky Bit Generator

Bit Insert (Shift Count = 5)

Input 0110 1001 000C 1111

Output 0110 1001 OOFO 1111
Fill
TB000180

Figure 2. Bit Insert Operation

Rotate Left (Shift Count = 3)

Input 0001 0011 0111 1111
V1 7 /A
Output 1001 1011 1111 1000

TB000190

Figure 3. Rotate Operation

Shift Left (Shift Count = 3)

/Discard
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Figure 4. Shift and Fill Operation
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Figure 5. Example of Location Identification

TABLE 3-1. INPUTS AND DATA OUTPUT COMBINATIONS
(1211lp = 000, OE, = OER = L, LID = OPEN)

Inputs Outputs
Sg [S2[S1|So| Yi5 | Y14 | Y13 | Ye2 | Y11 | Y10 | Yo | Ye | Y7 [ Y6 | Y5 | Ya | Y3 | Y2 | Y1 | Yo
L L|L]t ]| o5 ot4a | D13 | D1z | 011 [ Do | Do [ D8 | D7 [ D6 [ D5 | o4 | D3 [ b2 | D1 | DO
L L L] +H|Dp14a o3| D12 D11 [Dlo| D9 | D8 [ D7 | D6 [ D5 [ Da | 03 | D2 | D1 | DO | F
L L #H ]| L][D1s]| pi2]| o1 | pio| bo o8 | o7 [ D6 | 05 [ D4 [ D3 [ D2 [ D1 [ Do | F F
L L H]|#H ]| D201t ] Do po D8 D7 | D6 | D5 | Da [ D3 [ D2 | D1 | DO | F F F
L H|L|L]|DI1] Dto]| Ds D8 D7 D6 | D5 | D4 | D3 [ D2 [ D1 | DO | F F F F
L H|LIH]|[DIO] Do D8 D7 D6 D5 | D4 | D3 | D2 | D1 | DO | F F F F F
L H|H|L| D D8 D7 D6 D5 D4 [ D3 [ D2 [ o1 [ DO | F F F F F F
L H|RH|H]| D8 D7 D6 D5 D4 D3 | D2 | D1 | Do | F F F F F F F
H L Lo o7 D6 D5 D4 D3 D2 [ D1 | Do | F F F F F F F F
H L L] n]| D D5 D4 D3 D2 D1 | po | F F F F F F F F F
H L H ] L] b5 D4 D3 D2 D1 Do F F F F F F F F F F
H L[ H]H]| Da D3 D2 D1 00 F F F F F F F F F F F
H H|L]|L]| D3 D2 D1 Do F F F F F F F F F F F F
H H|LIH]| D2 D1 DO F F F F F F F F F F F F F
H H|H|L]| D DO F F F F F F F F F F F £ F F
H H|H|H]| DO F F F F F F F F F F F F F F F
Key: H=HIGH
L=tLOW
F = Fill




TABLE 3-2. INPUTS AND DATA OUTPUT COMBINATIONS
(12i1lg = 100, OE, = OER =L, LID = OPEN)

Inputs Outputs
S3 [S2[S1{So| Ya5 | Yia | Y13 | Y12 | Y11 | Y0 | Yo | Y8 | Y7 | Y6 | Y5 | Ya | Ya [ Y2 [ Y1 | Yo
L L] L]t F F F F F F F F F F F F F F F F
L L[L|H F F F F F F F F F F F F F F F | D15
L LiH]|L F F F F F F F F F F F F F F | D15 | D14
L LIH|H F F F F F F F F F F F F F | D15 | D14 | D13
L "B F F F F F F F F F F F F | DI5| D1a | D13 | D12
L H|L|H F F F F F F F F F F F [ D15 | D14 [ D13 [ D12 | D11
L H|H]|L F F F F F F F F F F [ D15 [ D14 | D13 [ D12 | D11 | D10
L H[H][H F F F F F F F F F | D15 | D14 [ D13 [ D12 | D11 [ D10 | Do
H L|t][L F F F F F F F F |pis|D1a[D3[ D12 011 [Dio| Do | De
H L[ L][H F F F F F F F [Dws[D1a[D13[D12] o1t |00 Do | ps | D7
H L H]|L F F F F F F | D15 | D14 D13|Dizfoit|owo|[ oo [ Ds | o7 [ oe
H L[ H{H F F F F F | D15 |[D14 | D13 | D12 | D11 {D10] D9 | D8 | D7 | D6 | D5
H H[L]L F F F F DI5 | D14 | D13 [ D12 | D11 | Dio ] Do [ D8 [ D7 | D6 | D5 | D4
H H|L]|H F F F DI5 | D14 | D13 [Di12 { D11 | D10 | Do [ D8 | D7 [ D6 | D5 | 04 | D3
H HH]|L F F D5 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | O7 [ D6 [ D5 [ D4 | D3 | D2
H H|H][H F D5 | D1a | D13 | D12 [ D11 {D10 | Ds | D8 | 07 [ D6 | D5 | pa | o3 [ D2 | D1
Key: H=HIGH
L=LOW
F =Fill
TABLE 3-3. INPUTS AND DATA OUTPUT COMBINATIONS
(lalylg = X01, OE_ = OER =L, LID = OPEN)
Inputs Outputs
S3 |S2181(So| Y15 [ Y14 | Y13 | Y12 | Y11 | Yo [ Yo | Y8 | Y7 | Y6 | Y5 | Ya | Y3 | Y2 | Y1 | Yo
L L|L|LIDW5 | D14 D3| D12 D11 [D10] Do | D8 | D7 | D6 | D5 | Da| D8] 02| D1 | DO
L L|L]|H| D4 | D302 | o011 |[D1o| Do [Ds [ 07 [ D6 | b5 | o4 [D3| D2 D1t | oo |Dis
L L |H|L|DB3 | D12 |01t |[D1o| Do | ps [ D7 [ De [ Ds | b4 [ 03 [ b2 [ o1 | oo | D15 | D14
L L|H|H|D12| D11 {DIo| D9 | b8 | o7 | 06 [ Ds | D4 [ 03 [ D2 [ D1 | Do [ D15 [ D14 | D13
L H|L|L|oOn1 |Dlo| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | Dt | Do | D15 | D14 | D13 [ D12
L H|L|H]|[Do][| po D8 | D7 | D6 | D5 | Da | D3 | D2 | D1 | Do | D15 | D14 | D13 | D12 | D11
L H|H]|L| Do | b8 | D7 | b6 | D5 | D4 | D3 | D2 | D1 | Do | D15 | D14 | D13 [ D12 | D11 [ D10
L H|H|H]| D8 | D7 D6 | D5 | D4 | D3 | D2 | DI | Do | D15 | D14 | D13 | D12 [ D11 | D10 | Do
H Llcv| Ll o7 | o6 | o5 | pa | 3| o2 | o1 ]| oo[Dis|{pra|pia[o12[Dit|o1o] o9 | pe
H L|{vLv|H]| o6 | os | pa | D3 D2 | Dt | Do | D15 | D14 [ D13 [ D12 D11 | D10 Do | D8 | D7
H L|H| L] os | oa | pa | o2 | Dt DO | D15 | D14 [ D13 | D12 | D11 | D10 | D9 | D8 | D7 | De
H L | H[H]| o4 D3 | D2 | DI DO | D15 | D14 [ D3| D12 [ D11 (D10 Do | D8 [ D7 [ D8 | D5
H H|L|L]| D3 D2 | o1 DO | D15 | D14 | D13 | D12 | D11 [D1o| Do [ D8 [ D7 [ D6 | Ds | Da
H HIL|H] D2 | Dt Do | D15 | D14 | D13 |D12j{o1n|D10o | Do | D8 | D7 [ D6 [ Ds | D4 | 03
H HlH]| L] DI DO | D5 | D14 | D13 [ D12 [D11 (Do | D9 [ D8 [ D7 | 06 [ D5 [ D4 | D3 | D2
H H|H|H]| DO | DI5 | D14 | D13 | D12 | D11 |D10| D9 [ D8 | D7 [ D6 [ Ds | Da [ Da [ D2 | D1
Key: H = HIGH
L= LOW
X = Don't Care




TABLE 3-4. INPUTS AND DATA OUTPUT COMBINATIONS
(I214lp = 110, OE( = OER = L, LID = OPEN)

Inputs Outputs
S3 |S2{S1[So| Yi5 | Yia | Y13 | Y92 | Y11 | Yio | Yo | Y8 | Y7 | Y6 | Ys | Ya | Y3 | Y2 | Y1 | Vo
L LicL | L|ot5 b4 D13 |02 | o1t [ Dlo| oo o8 |07 | Ds | ps | psa | D3| p2]| bt | Do
L Lt ]H F D5 | D4 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | DS | D4 | D3 | D2 | D1
L L H]L F F DI5 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2
L L[H]H F F F D5 | D14 | D13 | D12 [ D11 |[D10| D9 | D8 | O7 | D6 | D5 | Da | D3
L HL]L F F F F DI5 | D14 | D13 | D12 | D11 |[D10| D9 | D8 | O7 | D6 | D5 | D4
L HlL]|H F F F F F D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5
L H|H]|L F F F F F F |D15|D1a| D3| D12 D11 |D10| Do | D8 | D7 | De
L H|H]|H F F F F F F F | D15| D14 | D13 | D12 | D11 D10 | D9 | D8 | D7
H L]t F F F F F F F F | D15 | D14 | D13 | D12 | D11 | D10 | D9 | Ds
H Litct]|H F F F F F F F F F | D15 | D14 | D13 | D12 | D11 | D16 | D9
H LlH]|L F F F F F F F F F F | D15 | D14 | D13 | D12 | D11 | D10
H LiH]H F F F F F F F F F F F | D15 | D14 | D13 | D12 | D11
H Hl Ll F F F F F F F F F F F F | D15 | D14 | D13 | D12
H HlL]H F F F F F F F F F F F F F | D15 | D14 | D13
H HlHT]L F F F F F F F F F F F F F F | D15 | D14
H H|H]|H F F F F F F F F F F F F F F F | D15
Key: H = HIGH
L=LOW
F = Fill
TABLE 3-5. INPUTS AND DATA OUTPUT COMBINATIONS
(I214lg = 111, OE_ = OER =L, LID = OPEN)
Inputs Outputs
S3 [S2|S1{So| Yi5 | Yia | Ye3 | Y12 [ Y11 | Yo | Yo [ Y8 | Y7 | Y6 | Y5 | Y4 | Y3 | Y2 | Y1 | Yo
L L | L]L| D5 | D14 | D13 | D12 | Ott | D10 [ Do [ D8 | o7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
L L|L|H]| oo | D15 | D14 | D13 | D12 | D11 [D1o| Do | 08 | D7 | D6 | D5 | Da | D3 | D2 | D1
L L|H]| L] D DO | D15 | D14 | D13 | D12 [D11 | D10 | Do [ D8 [ D7 [ o6 | o5 | Da | D3 | D2
L Ll H]|H] D2 D1 DO | D15 | D14 | D13 | D12 | D11 [ D10 | D9 | D8 | O7 | D6 | D5 | D4 | D3
L HlL ]| L[ b3 D2 D1 DO | DI5 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4
L Hi L |HT| Da D3 D2 D1 DO | D15 | D14 | D13 | D12 {D11 | D10 | D9 | D8 | D7 | D6 | D5
L H|H|[ L] D5 D4 D3 D2 D1 DO | D15 | D14 | D13 | D12 | D11 [ D10 | D9 | D8 | D7 | De
L H|H|[H]| D8 D5 D4 D3 D2 Dt | DO | D15 | D14 [ D13 | D12 [D11 | D10 | D9 | D8 | D7
H Lol or D6 D5 D4 D3 D2 | D1 | Do | D5 [ D14 [ D13 [ D12 [ D11 [ D10 | D9 | D8
H L|L|H] D8 D7 D6 | D5 D4 D3 | D2 | DI | DO | D15 | D14 | D13 | D12 | D11 | D10 | D9
H Lt [Hl L] Do D8 D7 D6 D5 D4 | D3 | D2 | DT | DO | D15 | D14 | D13 | D12 | D11 | D10
H t[n]H]Dw0o]| Do D8 D7 D6 D5 | D4 | D3 | D2 | D1 | Do | D15 | D14 | D13 | D12 | D11
H H|l L[t ] o[ o] pe D8 D7 D6 | D5 | Da | D3 | D2 | D1 | Do | D15 | D14 | D13 | D12
H H|L|H]|[D12] o1t | Dto] Do 08 D7 | D6 | D5 | Da | D3 | D2 | D1 | Do | D15 | D14 | D13
H H|H]|u|[D3]| D12 D11 | oo Do D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | D15 | D14
H H|H|H| D4 | D13 | D12 {O11 | D1o | D9 | 08 [ D7 | D6 | D5 | D4 | D3 [ b2 | o1 | Do [ D15
Key: H = HIGH
L=LOW




H, OER
H, OEg

TABLE 3-6. INPUTS AND DATA OUTPUT COMBINATIONS
000, OE

L, LID=L;
L, LID=H)

I2l4lg = 100, OE

(12111

Outputs

Yo

Y4

Y2

Y3

Yy

Ys

Y

Y7

Yg

Yo

Y10

Y19

Y12

Y13

Y14

Inputs

So | Yis

S21 81

S3

Key: H = HIGH
L=LOW
F = Fill
Z = Disabled

L;
H)

H, LID
H, LID

L, OER
L, OER

000, OE_

I2l4lp = 100, OE

(I2l4lo

TABLE 3-7. INPUTS AND DATA OUTPUT COMBINATIONS

Outputs

Yo

Y4

Y2

Y3

Yy

Y5

\(

Y7

Yg

Yo

Y10

Y14

Y12

Y13

Y14

Inputs

So | Y15

S2 | S

S3

Key: H=HIGH
L=LOW
F = Fill
2 = Disabled
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TABLE 3-8. INPUTS AND DATA OUTPUT COMBINATIONS
(lal4lp = 100, OE. =H, OER =L, LID=L;
Ial4lg = 000, OE_ = H, OER =L, LID=H;
Ial4lg = X01, OE_L =H, OER =L, LID = X)

Inputs Outputs
S3 [S2[S1[|So| Y15 | Y14 | Y13 | Y12 | Y11 | Yo [ Yo [ Ye | Y7 | Y6 | Y5 | Ya | Y3 | Y2 | Y1 | Yo
L Llico]u F3 z z Z z z z z z F2 z F3 Z P2 Z 3
L LIL]H z z z z z z z z z z z z P2 p2 Z | o5
L L H L Y4 4 4 Y4 Z z z z z z z Z z z D15 | D14
L L H H 2 z p4 z 2 p4 Z z z z Z 2 ¥4 D15 | D14 | D13
L HT oL z F4 z z z z z z z 3 z z | D15 | D14 | D13 | D12
L H{L|H z z z F4 z z z z z Z z [Di5| 014|013 [ D12 | o1t
L H H L 2z 2z 4 4 Z z z z z z D15 | D14 | D13 | D12 | D11 D10
L H|H|H z Z z z z z z z Z [ D15 | D14 [ DI13| D12 | D11 [ D10 | Do
H Lot Z z z F3 z z z Z |Di5| D14 | D13 D12 D11 [D10| D9 | DB
H L L]|H Z z z z z z Z |Di5|D1a|D13a|o12| D11 [p1o| po | D8 | o7
H L H L V4 z z z P4 z D15 | D14 | D13 | D12 | D11 D10 D9 D8 D7 D6
H L[HT]H F3 z z z z Di5 | D14 | D13 D12 | D11 |[D10| Do | D8 | D7 [ D6 | D5
H Hluo|L z z z z D15 | D4 | D13 [ D12 | D11 | D10 Ds [ D8 [ D7 [ D6 [ D5 | D4
H HIL[H Z z Z Di5 | D14 | D13 | D12 | D11 | D10 | Ds | D8 | D7 | D6 | D5 | D4 | D3
H H H L y4 z D15 D14 D13 D12 D11 D10 D9 D8 D7 Dé D5 D4 D3 D2
H H H H ¥4 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1
Key: H = HIGH
L=LOW
X = Don't Care
Z = Disabled
TABLE 3-9. INPUTS AND DATA OUTPUT COMBINATIONS
{l244lp = 100, OE =L, OER=H, LID=L;
I2141g =000, OE_ =L, OER=H, LID=H;
lol4lg = X01, OE_ =L, OER =H, LID=X)
Inputs Outputs
S3 |S2|S1|{So| Yi5 [ Yia | Y13 [ Va2 | Y11 [ Y10 | Yo | Yg | Y7 [ Y6 | Y5 | Ya | Y3 [ Y2 | Y1 | Yo
L Lt|[c] o] o5 D14 p1a| D12 { D11 | D10 | Do | D8} o7 | D6 | 05| Da |03 |[D2] D1 [ DO
L L{L|{H|o14a]| D3] o12| D11 [ D1o| ps [ 8 [ D7 [ 06 [ D5 [ Dsa [ D3 [ D2 | D1 | DO | 2
L L{H]L[ow3|[ 2] b1 [ Do | oo D8 | D7 | D6 | Ds | Da | D3 | D2 | D1 [ DO | Z F4
L L|H]|H]|Di2| Dt | Do Do D8 D7 | D6 | D5 | pa | D3 [ D2 | D1 [ DO | 2 Z F3
L HlL] Lot | pwo]| oo D8 D7 D6 | D5 | D4 | D3 [ D2 | D1 | DO | Z z z z
L HIL|H|[Doo| os [ o8 D7 D6 | D5 | Ds [ D3 | D2 [ D1 | Do | 2z z 3 3 Z
L HIH|L]| Do D8 D7 D6 D5 D4 | D3 [ D2 | D1 | DO| 2 pa Z z z z
L HIH]|H]| o8 D7 D6 D5 D4 D3 | D2 [ D1 | DO | Z z p2 z z z 2
H tiL|L] o7 D6 | Ds D4 D3 D2 [ D1 | Do | Z p2 3 Z Z z F3 z
H L|L|H]| D6 D5 D4 D3 D2 DI | Do | Z Z F4 Z P2 z z Z z
H LIH]| L] D5 D4 D3 D2 D1 DO z Z z z z P2 z Z z z
H L H|H]| Da D3 D2 D1 DO z z z z z z Z Z Z z Z
H HlL[dL] os D2 D1 DO z z Z Z F4 F4 Z z z p3 b2 z
H H|L|[H]| D2 D1 Do z z p2 z z z z z 3 F2 Z z z
H H|H]LT] o1 DO z z z z z Z z z z z z z z z
H H|H]|H| DO z 3 z z z z Z Z Z z z z F2 z
Key: H = HIGH
L=LOW
X = Don't Care
Z = Disabled
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TABLE 3-10. INPUTS AND DATA OUTPUT COMBINATIONS
(Ial4lp =110, OE =L, OER=H, LID=1L;
Ial4ylg =111, OE_. =L, OER =H, LID = X)

inputs Outputs
S3 |S2{S1[So| Y15 | Yia | Y13 | Yaz2 | Y11 | Y10 | Yo | Ya | Y7 | Y6 | Y5 | Y4 | Y3 | Y2 | Y1 [ Yo
L L]lL| L] o5 | ota | D13 | D12 o011 | D1o | Do |08 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do
L L|L|H] Do z z z z z z z z p2 p2 z z z z z
L L{H[ LT b1 DO z z z z z p2 z z z z z z z z
L LI H[HT] D2 D1 Do Z z F3 Z z z z z z z z z z
L H]t] L] o3 D2 D1 Do z z z z z z z z z z z z
L H| L] H] Da D3 D2 DA DO z z z z z z z z z 3 z
L H]H|] L] D5 D4 D3 D2 D1 Do Z z z z z z z z z z
L H]H[H] D6 D5 D4 D3 D2 D1 Do | 2 3 z z z 3 z z b2
H v || o7 D6 D5 D4 D3 D2 | D1 | DO | Z p2 z z b4 z z z
H L] L] H]| D8 D7 D6 D5 D4 D3 | b2 | bt [ Do | 2z 3 z z 3 Z z
H L{H]|] L] Do D8 D7 D6 D5 D4 | D3 | D2 | Dt | DO | Z z z z z z
H LI H]H]DO]| DO D8 D7 D6 D5 | D4 | D3 [ D2 [ D1 | DO | Z z 3 z z
H H{L|[L][D11 | Dw]| Do D8 D7 D6 | D5 | Da | D3 | D2 [ D1 [ DO | Z z p2 z
H H{L|[H][Di2] o1t | pto| pe D8 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Z z z
H H|H|[L[D3 ]| o12] bp11 | pio| Do D8 | D7 | 06 [ Ds { D4 | D3 [ D2 [ D1 [ DO | Z z
H H|]H]|]H D4 D13 D12 D11 [ Do D9 [ D8 | D7 [ D6 | D5 | Da | D3 [ D2 [ D1 | DO | Z
Key: H = HIGH
L =LOW
X = Don't Care
Z = Disabled
TABLE 3-11. INPUTS AND DATA OUTPUT COMBINATIONS
(l2l4lp = 110, OE_ =H, OER =L, LID=1L;
lalylg = 111, OE_ =H, OEg =L, LID=X)
Inputs Outputs
S3 [S2|S1|So| Yi5 | Yia | Y13 | Y12 | Y11 | Yio | Yo [ Y8 | Y7 | Y6 | Y5 | Y4 | Y3 | Y2 | Y1 | Yo
L L|lLfL z z z z 3 z z z z z z z z z z p2
L t|LiH z DI5 | 014 | D13 | D12 [ D11 [D1o| Do [ pe | o7 [ D6 | Ds | o4 [ Da | D2 | D1
L L[ H]L F4 z D15 | D14 { D13 | D12 | D11 |[D10| D9 | D8 [ D7 | D6 | D5 | Da | D3 | D2
L L|H|[H z z z DI5 | D14 | D13 [ D12 D11 [D10| D9 { D8 | D7 | D6 | D5 | D4 | D3
L Hlo|tL z z z z D15 | D14 | D13 (D12 [ D11 (D10 | D9 | D8 | D7 | D6 | Ds | Da
L HiL|H z z z z z DI5 | D14 | D13 | D12 (D11 | D10 ]| D9 | D8 | D7 | D6 | D5
L HH]L z z 3 z z Z |os|pta|[Di3| 2ot [ Do b [ o8 | b7 | D
L H]H]H z z z z z z Z |Di5s| D14 D13 D12 p11[p1o] Do [ pe | b7
H Lo z z z z z z z Z |[p1s|o1a|D1a| D12 011 [ Do | Do | D8
H L|clH z z z z z z z 3 z | p15|[ D14 { D13 [ D12 | D11 | D10 | D9
H LKL z z z z z z z z z Z | p15 [ p1a | D13 | p12] o11 [ D10
H L[ H]H z z z z z z z z z z Z [ 015 | D14 | D13 | D12 | D11
H HiL|L z Z z z z z z z z z z Z [o15] p1a [ D13 [ D12
H H]L]|H F4 z z z z z 3 Z z z z z Z | ois [ p14 | D13
H HH]|L z z z z z z z z z z z z z z [ D15 [ D14
H H{H]|H z z z z z z z z z z z z z z Z | D15
Key: H=HIGH
L=LOW
X = Don't Care
Z = Disabled
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TABLE 3-12. INPUTS AND DATA OUTPUT COMBINATIONS
(I214lp = 110, OEL

L, OER=H, LID=H)

Outputs

Yo

Y1

Y2

Y3

Y4

Ys

Yg

Y7

Yg

Yo

Y10

Yi4

Y12

Y13

Y14

Inputs

So | Yis

S2 | 84

S3

Key: H=HIGH
L=LOW
F =Fill
Z = Disabled

H, OER=L, LID=H)

TABLE 3-13. INPUTS AND DATA OUTPUT COMBINATIONS
(1214lp = 110, OE

Outputs

Yo

Y4

Y2

Y3

Ya

Ys

Ye

Y7

Y8

Yo

Y10

Y14

Y12

Y13

Y14

Inputs

So | Y15

S2 |84

S3

LOW
Fill

Z = Disabled

Key: H=HIGH
L
F
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TABLE 3-14. INPUTS AND DATA OUTPUT COMBINATIONS
(1214l = 010, OE|_ = X, OER = X, LID = OPEN)

Inputs Outputs
S3 [S2|S1|S0|PI| Yi5 | Yia | Y13 [ Y42 { Y41 | Yi0 | Yo [ Yo | Y7 | Y6 | Y5 | Ya { Y3 | Y2 | Y1 [ Yo
L |LlL]c| L] D5 | D14 | D13| D12 | D11 [Dlo|[Do|D8 D7 | D6 |05 | Da|D3a|D2]D1 ]| F
L |L|L]|H|L|DOn5 |04 |D13 | D12 | D11 [ D10 | D9 | D8 | D7 | D6 | Ds | Da [ D3 [ D2 [ F | Do
L ILI{H| Ll C|Di5 | D14 | D13 | D12z | D11 | Do | Do | D8 | D7 [ D6 | D5 [ D4 [ D3| F | D1 | DO
LIL|H|H|CL| D5 D14 |0Ot3 | D12 D11 | D10 | D9 {D8 | D7 [ D6 [ Ds [Da | F {D2| D1 | Do
LAl L[ L|L]|D15 | D1a | D3| D12 | D11 | Dlo | D9 | D8 | D7 | D6 | D5 | F [D3a|[p2] D1 | DO
L|H|L|H]|]L|D5 | D1a | 03| D12 D11 D10 | Do | D8 |07 |D6| F [D4a | D3| o2 D1 ] Do
L |H|H|L|L|D5 | D14 | D13 |Dt2 | D11 | Do | D9 | D8 | D7 | F | Ds | Da | D3 [ D2 [ D1 | Do
L |H|H|H| L | D5 | D1a | D3| D12 D11 | D10 | Do |D8| F | D6 | D5 | D4afD3|[D2| 01| Do
HL|[L|LU|L|OW | D4 | D3| 012 | D1t | D10 | D9 | F | D7 | D6 | D5 | Da [ D3 | D2 | D1 | DO
H [L|L|H|[L|Di5 | D4 | D13 | D12 | Dtt |DI0| F | D8 | D7 | D6 | D5 | D4 | D3 [ D2 | D1 | DO
H|L|H|L|L]|D5][D14a]| D3| D12] bn F | Do | D8 | D7 | D6 | D5 | D4 | D3 | D2 [ DY | DO
H | L|H|H|L|DW5 | D14 | D13 [D12| F | Do | D9 | D8 | D7 | D6 | 05 [ D4 [ D3 | D2 | Dt | DO
H | H|L|[L|L|OWw ] |DW4a| D3] F |D11 | Do | D9 [ D8 | D7 | D6 | D5 | Da|[D3|D2]{ D1 ]| DO
H | H|L|H|L|OW5|D4| F | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | Da [ D3 | D2 | D1 | DO
H | H|A|lL|L|D5] F | D13| D12 D11 |DIO | D9 | D8 | D7 { D6 | Ds | Da [ D3| D2 D1 ] DO
H H|H|H|L| F |D4| D13 | D12 D11 | D10 [ D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 [ D1 | DO
X | X | X | X | H| D15 | D14 | D13 | D12 | D11 | D1o | Do | D8 | 07 | D6 | D5 | Da [ D3 [ D2 [ o1 | DO
Key: H = HIGH
L=LOW
F = Fil
X = Don't Care

Note: When Izlylg =010, O, =OEr = X, LID=H or L, the outputs Y5- Yo are in three state.

APPLICATIONS
Using with Am29C101

The Am29130 and Am29C101 are in series in the critical paths ALU operation. This is the recommended architecture for

(Figure 6). The data is operated on through Am29130 after Am29130.

®

U Am29C10A-1

MICROPROGRAM
MEMORY

l@ PIPELINE

REGISTER

|
ll L ® o

Y

:
©) Dy-Dys

] Am28130
Yo- Yo

p DATA REGISTER J

1

Figure 6. Am29C101-Based Architecture with Am28130

BD006581
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The minimum cycle time for this architecture is roughly 94 ns based on the following calculation:

Data Path
1 Register CP-Q 11 ns
2 Am29C101-1 A-Y, Ch+ 16 OVR 37 ns
3 Am29130 D-Y 28 ns
4 Register Setup Time 4 ns
80 ns

Figure 7 shows the detailed interconnection around Am29130.
Notice that the sign bit of the shift count number is connected
to I of Am29130 to control left or right shift. The instruction

Control Path

1 Register CP-Q 11 ns
7 MUX 18 ns
5 Am29C10A-1 26 ns
6 PROM 35 ns
1 Register Setup Time 4 ns

94 ns

bits and P1 come from the pipeline register. The fill bit can be
either 0, 1, or the sign bit of the data input.

SC, | 8C3| SC. | SC, | SCy
16
Sign Shift Count Data Input
Number
. Do-Dss
a S-S
I
2, N Am29130
r Al 0
Pl
F
A\ Yo-Yis
PL-Register
6g MUX Data Output
0 1 Data Sign
£ D000360

Figure 7. Am29130 System Interconnection

Using Am29130 as a 32-Bit Barrel Shifter

Four Am29130s can be used as a 32-bit barrel shifter without
any inherent speed penalty. Figure 8 shows the block diagram
for this scheme. LIDs for parts A1 and Ap are left open as
these parts have unshifted weighting between the inputs and
outputs. Part B has the output data with a larger weighting
than the input data; therefore, LID is tied HIGH. Part B, has
the output data with a smaller weighting than the input data;
therefore, LID is tied LOW.

The control logic controls the output control and polarity/
insert pin of each part, as shown in Figure 8. These control
outputs are produced by Ig-Io, S, Pi, and EN, which come
from the pipeline register. The control logic can be realized

either by random logic or by PALs, depending on functional
requirement and application. The truth table to realize the logic
is described in Table 4.

Using Tables 3-1 through 3-14, one can realize the complete
function of Am29130 for a 32-bit barrel shifter. Figure 9 shows
an example of rotate left operation with the shift count 3. It
points to the pertinent tables for each of the four Am29130s.
The slashed area shows the left or right output that is enabled.
Notice that part A1 has the left output enabled, whereas B
has the right output enabled. Figures 10 through 12 give
examples of the shift left/right, and the insert fill operations.
Tables 5 and 6 give cross references for Tables 3-1 through 3-
14 for 32-bit shifter.
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Dys-Do
Dy, ~D, >
Al ' :’
! <
oF;, —| OF; Dys-Dp A, o, — oF; Dy-Do A;
Am29130
oF, — OF: ! -
Pil Yy,-Y, LD LID
= OPEN OPEN
Va1-Yie
| S
- 4
S-S, —
=t ,3 G, TE. Dis-Do 8 OF, —{ OEL Dis-Do 8,
S, OF, — O&, 130 75 or, — OF, Am29130 s
Ll Yi5-Yo uo Pi Yis=Yo LID
Pl HIGH Pl 1 LOW
A, . ViV Yis-Yo
Contrl | TF
pescanaip- T,
LD000371

Figure 8. 32-Bit Shifting with Four Am29130s and External Control Logic

TABLE 4. TRUTH TABLE FOR 32-BIT BARREL SHIFTER

Inputs Outputs
EN | 12 | 11 | 1o | S3 | S2 | S1 | So| OFg | Oy | Plp | PR
L Ll x| x| x| x| x| sal & B i
Hlo] x| x] x| x X X Ss | 5
(Note 1)
el x| x| x| x X X Bi 3]
(Note 1)
H|L | x X | x| x| s¢4 | B Bi
HlH x| oloe]lo|o]| sa| % Bi Bi
All Others k- S4 P (]
Hlw [ xx]Px]x]x]x] H X X
Key: H=HIGH
L=LOW
X = Don't Care

Notes: 1. For this instruction, when LID is either HIGH or LOW, Y outputs are three
stated. Therefore, parts By and By in Figure 8 are disabled.




Iahylo = 001
Shift Count =3
D Input: 0110 1110 0011 1001 0000 0101 1010 1111
Dy~ Dy Dys-Dyo

A Az
Ty Ty
OPEN = LiD LID
Nt NN
B B8,
Ty Ts
H = LID L =t LID
N MNN
A
Y3~ Yie Yis-Yo
Y Output: 0111 0001 1100 1000 0010 1101 0111 1011
| R, W A/
Ay B, Ay By

LD000401

Figure 9. Example of the 32-Bit Rotate Left Operation




Iglylo = 000
Shift Count = 19
D Input: 0110 1110 0011 1001

DC“ - D'G

Ay

OPEN — LID

7777777
Left Output Right Output

LLLLLLLLLY

o

Y Output: 0010 1101 0111 1FFF

- AJ

B, A,

0000 0101 1010 1111

Dys - Do

T

OPEN —{ LID

i

B,

L
L —

.

Y|§ - YD

FFFF FFFF FFFF FFFF

_ AJ

B, A,

Figure 10. Example of the 32-Bit Shift Left with Fill Operation

LDO000491
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lehylo = 100
Shift Count = 3

D Input: 0110 1110 0011 1001

DS‘ - DIG

A

OPEN — LID

Left Output

B,
T

T

Y1 =Yie

Y Output: FFFO 1101 1100 0111

B, A

0000 0101 1010 1111

Dys=D,

OPEN ~——1

LD

T,

AN

L =

B,

LD

T

AN

Y'G - YO

0010 0000 1011 0101

B, Ay

Figure 11. Example of Shift Right Two's Complement with Fill Operation

LD000381
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Iohylo = 010
Shift Count = 3
D Input: 0110 1910 0011 1001

DCM - DIG

Ay

H—»t A Tu

OPEN «—{ LID

AR ARARARARAY

Left Qutput Right Output
ANV LA

AANAANNNY

H — LID

B,

Ya1-Yie
Y Output: 0110 1110 0011 1001
| U

Ay

0000 0101 1010 1111

D‘E - DO

A,

L —» BI Tu

T

OPEN ——p

B,

L —» LID

YIS_YO
0000 0101 1010 F111
-/

A,
LD000391

Figure 12. Example of 32-Bit Insert Fill Operation
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TABLE 5. TABLE CROSS REFERENCE FOR 32-BIT OPERATIONS #1

Inputs Outputs
A4 Az B4 Ba Comments
l2 | 14 | lo |Ss|D|RD | LD |mRD|LD|[RD|LD|RD
L] ™ T T8 T6
O L L 1 T1 | To 7
L] T3 T8 T8
C L B T3 T3 | To To
L H X X Both LD and RD from A and Az
RE T2 T6 T8
A L B T2 T2 | T7 T9
L |73 T3 T8 T8
HlL )| HIH T3 T3 | TO T9
L | Ta T4
H T12 T10 For S3=5p=81=So=L
R H LT T4 T4 | T12 T10
H Ta T4 T13 1 For Other Combinations
L]Ts T5
H T10 T10 For S3=82=81 =S =L
HopH D H I T5 T5 | T10 T10
H T5 T5 T T11 For Other Combinations

Key: LD = Left Output

RD = Right Output

H = HIGH
L=LOW

X =Don't Care

Notes: 1. T1 stands for Table 3-1
2. Example from row 1:

Output Yaj - Y1 can be obtained by combining "LD of A¢"" which is "LD of T1" with "RD

of By" which is "RD of T8." Similarly, output Y15-Yp can be obtained from ''LD of A"

and "RD of Ba."
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TABLE 6. TABLE CROSS REFERENCE FOR 32-BIT OPERATIONS #2

Inputs Outputs Comments
I2 I lo LID OE_ OER Tables
OPEN L L T1
L H L T6
L L L L L H T7
H H L T8
H L H T9
OPEN L L T3
L L H X H L T8
X L H T9
L H L OPEN X X T14
LorH X X Y15-Yo are in three state
Loy H | OPEN X X Yi5-Yo=F,
LorH X X Y15-Yp are in three state
OPEN L L T2
L H L T8
H L L L L H T9
H H L T6
H L H T7
OPEN L L T3
H L H X H L T8
X L H T9
OPEN L L T4
L H L T
H H L L L H T10
H H L T13
H L H T12
OPEN L L T5
H H H X L H T10
X H L T
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...................coeeuvines -65 to +150°C
Ambient Temperature

Under Bias ........cooveviiiiiiiiiiiniiinann, -55 to +125°C
Supply Voltage to Ground Potential

(Pin 16 to Pin 8) Continuous............... -05to +70V
DC Voltage Applied to Outputs for

HIGH Output State.................... ~-0.5 V to +Vge Max.
DC Input Voltage............c.coenuins ...~05 Vito +55V
DC Output Current, Into Outputs ...........ccevvviniennes 30 mA

DC input Current .............ccoevinnnnns -30 mA to +5.0 mA

Stresses above those listed 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

OPERATING RANGES

Commercial (C) Devices
Temperature (TA)....ccocvmrerimnveieenninieanin 0 to +70°C
Supply Voltage (VGC) «v-vvvvrereennes +475V to +625 V

Military* (M) Devices
Temperature (Tc)....... C t |
Supply Voltage (Vo) +45 Vto +55V

Operating ranges define those limits between which the
functionality of the device is guaranteed.

SD 048 Thermal Resistance (Typical)

8,c =10°C/W

9ja = 40°C/W
*Military Product 100% tested at Tg = +25°C, +125°C,
and -55°C.

.. =55°C to_+125°C

reliability.

DC CHARACTERISTICS over operating ranges unless otherwise specified; Included in Group A, Subgroup 1,
2, 3 tests unless otherwise noted.

Parameter Parameter
Symbol Description Test Conditions Min. | Max. | Units
Vo Output HIGH Voltage x&cjvhl":‘"g vy |lo=-3ma 24 v
= Mi COM'L ipL =16 mA 0.5
VoL Output LOW Voltage x&c= an.(;r Vi MIL IO?_L=:; A Y \
Guaranteed Input Logical HIGH
VIH Input HIGH Level Voltage for All Inputs Except LID 20 v
For LID {(Note 1) K o E 4.5
ViL input LOW Level S:l‘t‘:;’;"’fz‘: /'\'I‘Ip‘l’r'lptfg“' Low 08 v
Vi Input Clamp Voltage Voo = Min, ||y =-18 mA -1.2 \"
For So, S1, and l1, ¥ee = Max,, -1.0
VIN=05V ]
L Input LOW Current For LID, Vgg = M., Vig=0.0 V -50 1 mA
For All Others; VoG =Max., 05
ViN=05V " :
;;: feifvmd #1, Voo = Max,, 100 A
i Input HIGH Current For4.ID, Wisc = Max., ViN = Voc (Max) 50 | mA
o g Voo~ Ve, 0 |
IcEX g‘r‘ dL (L):Ekage Curr eC = Min., Vou =55 V 250 | pA
. For LID, Voo = Max,, ViN=55 V 5.0
I Input HIGH m For All Others, Vcg = Max,, mA
. VIN=55V 1.0
lozH Vce = Max. Vo=24V 50 MA
lozL Vo=05V -50 PA
Isc rt-Circuit Current Voo = Max., Vo =0.5 V (Note 2) -15 | -50 mA
Ta=0 to +70°C .. 270
Icc Power Supply Current Veoe = Max. Ta= +70°C - 250 mA
Tc=-55 to +125°C 300 )
Te = +125°C 250
Notes: 1. LID has three levels. Viy = Vg, ViL < 0.8 V, and OPEN.
2. No more than one output should be tested at a time. Duration of short-circuit test should not exceed one second.

23




SWITCHING TEST CIRCUITS

SV
8, P s Ry
1
Vour 0—0"% Vour .
< 1
G b3 K C.

-{s' TC001080

TC001103

5.0-VBe- VoL R 56.0-VoL
loL + Vo/1K ! loL
A. Three-State Outputs B. Open-Collector Outputs

Notes: 1. C = 50 pF includes scope probe, wiring and stray capacitances without device in test

fixture.

2. 84, S, S are closed during function tests and all AC tests except output enable tests.

3. 81 and S3 are closed while Sy is open for tpzy test.
S and S; are closed while Sg is open for tpz| test.
4. C| = 5.0 pF for output disable tests.

SWITCHING CHARACTERISTICS over operating range unless otherwise specified; Included in Group A,
Subgroup 9, 10, 11 tests unless otherwise noted for all APL products.

Parameter Parameter Com. Mil.
No. Symbol Description Test Conditions Min. Max. Min. Max. Units
1 tpo 28
2 tFo
3 ts0 ;
4 tio :
5 30
29 35 ns
=
See Switching ( 35 ) {a0>] ns
Test Circuit B 35 40 ns
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SWITCHING TEST WAVEFORMS

OF or OFR 3V
CONTROL
mPu'r:NK * 15V
{f ov

12

._.{_ 2—

Y cm— ~45 v
OUTPUT 08 v
NORMALLY Hgh impedance
Low 3 OPEN
f VoL 8. Sz 83 CLOSED

Wz ———oi L

OUTPUT
NORMALLY High impedance
"'GH S OPEN 08 Vv
~0 Vv ;

WFR02661
SWITCHING WAVEFORMS
KEY TO SWITCHING WAVEFORMS
'WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
WILL BE
m oM oL Hiveriio
WiLL BE
M DONTCARE:  CHANGING;
ANY CHANGE STATE
PERMITTED UNKNOWN
CENTER
M DOES NOT LINE 1S HIGH
APPLY IMPE|
“OFF~ STATE
KS000010
OF, and OF, Vi
Input
Pi.D.F. S, or ! "SVX
[
| ‘ too
o |
Y
ouTPUT 15V
wNeUT VX
iorD
re—
Y5
WF022541
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Test Philosophy and Methods

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

1. Insure the part is adequately decoupled at the test head.
Large changes in Vcc current as the device switches may
cause erroneous function failures due to Vog changes.

2. Do not leave inputs floating during any tests, as they may
start to oscillate at high frequency.

3. Do not attempt to perform threshold tests at high speed.
Following an output transition, ground current may change
by as much as 400 mA in 5-8 ns. Inductance in the ground
cable may allow the ground pin at the device to rise by
hundreds of millivolts momentarily.

4. Use extreme care in defining input levels for AC tests. Many
inputs may be changed at once, so there will be significant
noise at the device pins and they may not actually reach V)_
or Viy untif the noise has settied. AMD recommends using
VIL<O V and V|4 >3.0 V for AC tests.

5. To simplify failure analysis, programs should be designed to
perform DC, Function, and AC tests as three distinct groups
of tests.

>

. Capacitive Loading for A.C. Testing

Automatic testers and their associated hardware have stray
capacitance which varies from one type of tester to another
but is generally around 60 pF. This, of course, makes it
impossible to make direct measurements of parameters
which call for smaller capacitive load than the associated
stray capacitance. Typical examples of this are the so-
called "'float delays'’ which measure the propagation delays
into the high-impedance state and are usually specified at a
load capacitance 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 predict the result 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 impossible to
make measurements at both capacitances even though
they may both be greater than the stray capacitance. In

these cases, a measurement is made at one of the two
capacitances. The result at the other capacitance is predict-
ed from engineering correlations based on data taken with a
bench set up and the knowledge that certain D.C. measure-
ments (IoH, loL, for example) have already been taken and
are within spec. In some cases, special D.C. tests are
performed in order to facilitate this correlation.

~

. Threshold Testing

The noise associated with automatic testing (due to the
fong, inductive cables) and the high gain of the tested
device when in the vicinity of the actual device threshold,
frequently give rise to oscillations when testing high speed
circuits. These oscillations are not indicative of a reject
device, but instead, of an overtaxed test system. 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 A.C. testing are performed at "'hard'" input levels rather
than at V| Max. and V|4 Min.

8. A.C. Testing

Occasionally, parameters are specified which cannot be
measured directly on automatic testers because of tester
limitations. Data input hold times often fall into this category.
In these cases, the parameter in question is guaranteed by
correlating these tests with other A.C. tests which have
been performed. These correlations are arrived at by the
cognizant engineer by using data from precise bench
measurements in conjunction with the knowledge that
certain D.C. parameters have already been measured and
are within spec.

In some cases, certain A.C. tests are redundant since they
can be shown to be predicted by other tests which have
already been performed. In these cases, the redundant
tests are not performed.

9. Output Short-Circuit Current Testing

When performing log 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
measurement at a voltage (Voutput) that is slightly above
ground. The Vg 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, Voo = Max. case.
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INPUT/OUTPUT CIRCUIT DIAGRAMS
TTL Input/Output Current Interfaces

SCHOTTKY-DRIVEN INPUT

THREE-LEVEL VOLTAGE INPUT

Yec
w l £ $r
fv,H A'LJ il J I I 3R
INPUT O A}{<}

[ R = 25K, for all inputs except LID j

THREE-STATE OUTPUT

AVay

o Lo [2[»
ARG

C|=5.0 pF, all inputs

OPEN-COLLECTOR OUTPUT

N

~W

<
:Etzo.n.(uom

Yq.45 OUTPUTS

YS outPUT

Co =5.0 pF, all outputs

TC004050

Yee

TC004060
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PHYSICAL DIMENSIONS*
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