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FEATURES: e B DESCRIPTION ;

e IDT7320: Eight 16-blt hlgh-speed plpellne reglslers

¢ IDT7321: Seven 16-bit high-speed plpehne registers plus a
direct feed-through path

12ns to 20ns access time

Programmable multllevel reglister configurations
Powaerful Instruction set: transfer, hold, load directly
Functionally replaces four Am29520s " )

Applications as temporary address slorage or programmable
pipsline registers for DSP products

Coefficient storage for FIR fllte_rs
Three-state outputs
TTL-compatible

Produced with advanced submicron CEMOS"‘
hlgh-performance technology

e Avallable In 48-pln plastic and ceramic DIP and 52-pln
surface mount PLCC and LCC

Military product compliant to MIL-STD-883, Class B

- ThelDT7320and IDT7321 are multilevel plpehne registers. Wnth
- "IDT’s high-performance CEMOS technology, the IDT7320 and

IDT7321 have access times of 12ns.

The IDT7320 contalns eight 16-bit reglsters whlch can be
configured as one 8-level, two 4- Ievel four 2-level or eight 1-level .

pipeline registers,
The IDT7321 contains seven 16-bit registers and a direct

3 " feed- -through path. The seven registers can be configured as one
: 7-level, a 4-level plus a 3-level, three 2-level or seven 1-level

plpellne registers.
An eight-to-one output muitiplexer allows data to be read from
any one of the registers or from the feed-through path on the

" . IDT7321. Three input control pins (SEL ~ SEL,) selectwhich ofthe
-.". . multiplexer Inpuls are directed to the output (Yo - Yis),

These pipeline registers are Ideal for high throughput, vector-
orlented operations such ‘as those in digital signal processing
(DSP). Tha IDT7320 and 1DT7321 can also be used as quick

_access scratch pad registers for general purpose computing.

The two pipeline registers are packaged in 48-pin plastic and

ceramic DIPs for through-hole designs as well as §2-pin PLCC and

LCC for surface mount designs. Military grade product Is manufac- & .
- tured In comphance with the latest revision of MIL-STD-883,

Class B.
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77 IDT7320/IDT7321 16-BIT CMOS
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PIN CONFIGURATIONS , SN - :'f -'“ 7 '46 ,’_Oq'D i
INDEX —— o B RN
' T = ) =1"
log O2 a7 13
NC ~GEN OJ2 w1 Y, .
GND Dy OJ4 -4 Yy k -
Y4 _D1 E 6 44 : Yg
Y. - Dp Cle 4 Ya
5 D; C7 421 GND
Yo Dy Cle =R
Yy Ds Cle =M
Voo De Tl 10 Y, -
GND Dy i1 pygy 383 Yy
- GND 12 & T Voo o
Ys Voo 13 €482 3[J GND .
Yo Dy Clu [Lm] Ya ¥
Y, Dy CJ15 U Yo
1e Do 18 33 71 Yio
Y Dyy L7 . 20V -
GND Dz O 18 31 ] GND
Dya T 10 300 Yz
14 E20 2 vy -
Dys 21 28 (1 Y4
SEL, [Cj22 K4 1 Yys
SELy O}2s 28] OF
SELg [J24 1] CLK
PLCC/LCC DIP
_TOP VIEW .. TOP VIEW
PIN DESCRIPTIONS - .
PIN NAME /0 DESCRIPTION )
Do -Dys I Sixteen-bit data Input port. ’ ¥
Yo -Yis (o] Sixteen-bit data output port.
fo-13 | Four control pins to select the register operation performed.
SEL, - SEL, | Three control pins to select the register appeanng at the output.
CLK ! - Clock input. -
. Clock enable control pin. When this pin Is low, the Instruction lo - I3 Is parformed on the reglsters
CEN ! When high, no register operation occurs,
e Output enable control pin. When this pin Is high, the output port F Is In a high Impedance state. When
! low, the output port F is active,
Veo Powaer supply pin, 5V.
GND Ground pins, OV. .

IDT7320 QUTPUT SELECTION

SEL, SEL, SEL, Y OUTPUT
0 0 ) A — Y - Y
0 o 1 B — Y -V
0 1 0 C— % -Ys
0 1 1 D— Y -Y
1 0 0 E Y, -Yg
1 0 1 F = Yg-Yys
1 1 0 G— Y -Y
1 1 1 H—= Y% - Y

IDT7321 OUTPUT SELECTION

SEL, SEL; SEL, Y QUTPUT

0 0 0 A—=Yy-Yyg
i) 0 1 B — Y -V

[ 1 0 C— % -Ys

0 1 1 D= Y% -Y

1 0 S0 E—Y-Yy

1 0 1 |F 2+ Y%-Ys

1 1. 0- G Y% -Ys

1 1 1 Do -Dis—+% ~Ys
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IDT7320/1DT7321 16-BIT CMOS
MULTILEVEL PIPELINE REGISTERS
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MILITARY AND COMMERCIAL TEMPERATURE HANGES

IDT7320 INSTRUCTION TABLE

'~‘1=_%-o<afo=i |

FUNCTION .

Iy B K 1 MNEMONIC . PIPELINE LEVELS
o 0o 0 o LDA Do-Dis —+ A 1
o 0 0 1 LDB Dg~Dys — B - 4
o 0 1 0 LDC Dg~Dis =+ C - 1
0 0 1 1 LDD "Dg~Dys =+ D 1
o 1 0 o LDE Dy~Dys —+ E 1
o 1 0 1 LOF Do-Dys — F 1 .
o 1 1 0 LDG Do-Dys — G 1
o 1 1 1 LDH . Dg-Dis —+ H . 1 .
1.0 0 O LSHAH Do-Dis +A —+B—~+C—+D—+E—+F—+G—H 8
1 0 0 1 LSHAD Do=Dis ~+A—+ B~ C — D 4
1 0 1 0 LSHEH Do-Dig -E —+ F =+ G — H 4
1 0 1 1 LSHAB Do-Dis— A — B 2
i 1 0 O LSHCD Do-Dig—+ C —+ D 2
1 1 0 1 LSHEF -Dys—E — F 2
1 1 1 0 LSHGH Do-Dis =+ G — H 2
1 1 1 1 HOLD Hold All Registers -
IDT7321 INSTRUCTION TABLE )
y L % 1 MNEMONIC FUNCTION PIPELINE LEVELS
0o 0o 0 0 LDA -Dys —+ A -1
0 o o0 1 LDB -Dys —+ B 1
o 0o 1 o LDC Do-Dys =+ C 1
o 0 1 1 DD -Dys = D 1
o 1 0 o0 LDE Do-Dys —+ E 1
o 1 0 1 LDF -Dy —+ F 1
o 1 1 o LDG Do-Dys —+ G 1
0 1 1 1 HOLD Hold All Reglsters -
1 0 0 0 LSHAG Dg-Djs A —+B—+C—+D+E—+F—2G 7
1 0 0 1 LSHAD -Dis—+A-—+B—+C—D 4
i 0 1 0 LSHEG Do-Dis =+E —+ F =+ G 3
1 0 1 1 LSHAB Do-Dis—+ A — B 2
1 1 0 o LSHCD -Dis—+C— D 2
i 1 0 1 LSHEF Do-Dis— E —+ F 2
1 1 1 0 LDG Do-Dis =+ G 1
1 1 1 1 HOLD Hold All Reglsters . -
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INTEGRATED DEVICE LY4E D EN '-&BES??]; DIIIEIBBSD c I
' IDT7320/DT7321 16-BIT CMOS I
MULTILEVEL PIPELINE REGISTERS MILITARYANDCOMMERCIALTEMPERATURE RANGES
T-496-09- D‘?
IDT7320 PIPELINE CONFIGURATIONS IDT7321 PIPELINE CONFIGURATIONS Lo
Eight 1-Level B Four 2-Leovel Seven 1-Level . Three 2-Level ' = -
J1=0 1'|-4 Jr=1 1=13 | j1=0 L jr=4 Jr=11 fr=13
A 1 [Ee_1 La 1 [E_] LA 1 [C_E]
Jr=1 Ji=5 : e I=1 1=6 o
e 1 L_F_ | L 8 1 L_F 1 B ] CF 1 B 1 L F 1}
Ji=2 . Ji=8 ji=12 . Ji=14 11-2,' - J1=814 [1=12
¢ 1 LG | L ¢ 1 G ] L ¢ | [_&_1 ¢ 1]
J1=s p1=7 | | I1=3
Lo | [ —H ] Lo | |_H ] .
Two 4-Level One 8-Level One 4-Level, One 3-Level One 7-Lével
Ji=o’ t=10 | r=s - . Ji=e ’ 1= 10 =8
LA | [_E 1 | ? | I I La | L _E 1 a7 | C=
8 { [ ¢ 1 | B8 1 "] e 1 CF1 | B3| CF
leILal I—I_lflsr“s—l Cec1 [Ceg Cc 1| e
il e = e &
ABSOLUTE MAXIMUM RATINGS " RECOMMENDED. DC OPERATING CONDITIONS
SYMBOL RATING COMMERCIAL] MILITARY | UNIT SYMBOL PARAMETER MIN.| TYP. | MAX,| UNIT
Terminal Voltage it
Vigaw |WithRespectto | -0510 +7.0 |-0510 +7.0 V Voou | Miltary Supply Valtage 451801651 V
GND Voo Commerclal Supply Voltage 45| 50] 68| V
T | 0to+70 |-8610 +125| °C GND | Supply Voltage ojopogv
T o Vig Input High Voltage 20} - - v
Tats | Under Blaa 5510 +125 |-65t0 +135] °C v, Input Low Voltage T -TVTesl v
T |Slorage 5510 +125 |-651t0 +185] °C
Temperature CAPACITANCE (T3= +25°C, f = 1.0MH2)
lour | DC Output Cument 50 50 mA SYMBOL{ PARAMETER() CONDITIONS | TYP. | UNIT
NOTE: - — -
1. Stresses greater than those listed under ABSOLUTE MAXIMUM On input Capactiance Vi 10 pF
RATINGS may cause permanent damage to the device, ThisIs astress Cour | Output Capacitance Vour= OV 12 pF
rating only and functional operation of the device at these or any other NOTE:

conditions above those indicated In the operational sections of this
spacification Is not Implied. Exposure.to absolute maximum raung 1.

This parameter Is sampled at initial characterization and Is not

conditions for extended periods may affect reliability. 100% tested.
DC ELECTRICAL CHARACTERISTICS -
CO|
SYMBOL PARAMETER TEST CONDITIONS MIN. .Mxﬁﬁ?"\;m M,,,_”'#'J,’,‘ﬁ," max. | uwnir
iyl | Input Leakage Current Voo = Max., Vour = 0to Voo - 0.t 5 - 01 10 pA
Ilol [ Output Leakage Current HI Z, Voo = Max., Vour = 0to Vg - 0.1 5 - 0.1 10 pA
lec Operating Power Supply Current | Outputs Open; f = 67MHz
lecor | Qulescent Power Supply Current | Vig= Vi ins Vi
locaz | Quiescent Power Supply Current | Viyx Voo - 0.2V, Yy 0.2V
Veg = Min., loy= -15.0mA (COM'L),
Vou | Output High Voltage lon= ~12.0mA (MIL) 24 - - 2.4 - - \
Veg = Min,, Iy, = 24.0mA (COM'L), _ - _
Vou Output Low Voltage oL = 20.0mA (MIL) 04 04 v
NOTE:

1. Typleal Implies Voo = 6V and Ty = +26°C.
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{DT7320/IDT7321 16-BIT CMOS : e : ,
MULTILEVEL PIPELINE REGISTERS ' MILITARY AND COMMERCIAL TEMPERATURE RANGES

T-46-09-09

AC ELECTRICAL CHARACTERISTICS - COMMERCIAL (v; = 5V £10%, T, = 0°Cto +70°C)

R

. 7320L10 " 7320L12 7320L15 .
PARAMETER - 7321L10 i 7321L12 <. 7321U8 1 unirs }
_ MIN. MAX. MIN. MAX. | MIN. . MAX. -"

CLKto Yy - Yys Propagation Delay - - - 12 - - 15 . ns

SEL, - SEL, to Yy ~ Yj5 Propagation Delay - - 12 - 15 ns

Do - D45 to CLK Setup Time 3 - 4 - ns I

D, - Dy5 to CLK Hold Time 1 - 2 - T ns &

lo ~ I to CLK Selup Time 4 - 5 - ns L

To - Iy to CLK Hold Time 2 - 2 - ns iR

OF Enable Time - ) - 10 ns ' )

‘ OE Disable Time - 8 - 9 ns
CLK Pulse Width HIGH - - 4 - 3 - ns
CLK Pulse Width LOW - - 4 - 5 ~ ns ; :
CLK Period : - - - 12 - 15 ns i -

AC ELECTRICAL CHARACTERISTICS - MILITARY (Vo = 5V % 10%, T, = -86°C 0 125°C). i
: 7320L12 . 7320L15 . 7320020 ;
’ PARAMETER 7321L12 7321L15 7321L20 UNITS
MIN. MAX. MIN. MAX. MIN. MAX. e
CLK 1o Yy ~ Yjs Propagation Delay - - - 15 - 20 ns N

' SELq - SELz 1o Yp - Y5 Propagation Delay - 15 - 20 ns
Do ~ Dys to CLK Setup Time 4 - 5 - ne
D - D;5 to CLK Hold Time 2 - 3 - ns
To - ls to CLK Setup Time 5 - 6 - ns i
o - I; to CLK Hold Time 2 - 3 - ns S
OE Enable Time - 10 - 13 ns
OE Disable Time - 9 - 13 ns 3
CLK Pulse Width HIGH - - 5 - 6 - ns
CLK Pulse Width LOW - - 5 - 6 -

CLK Period - - - 15 - 20 ns

AC TEST CONDITIONS ' To Qutput 8000
input Pulse Levels GND to 3.0V Pin O_‘T_W\’_‘_
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.6V I —
Output Reference Levels 1.5V 40 pF X
Output Load See Figure 1 . /l\

Figure 1. AC Output Test Load (Vx = 2.0V except for
%E enable/disable)
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14E D W 4825771 0003852 L mm
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1DT7320/IDT7321 16-BIT CMOS K . - e T T T

MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURERANGES *

ORDERING INFORMATION R e - R NN 2 ’Hb’m'bq
T — XOX XK _ XX X X : . ' o

Device Type Power  Speed Package _ Process/ e
- Temperature R .
. - Range - . CTTermom e T
T o BLANK  Commerclal (0°Cto +70°C) = . . 7 "7 [~
B . Military (-55°Cto +125°C) . - =
- Compliant to MIL-STD-883, Class B :
: P PastcOlP . 00
c Sidebraze DIP ol
J " Plastic Leaded Chip Camier -~ . -
- L Leadless Chip- Carrier . B
| 12 - T BT
t15 }Commerqlal ) 20 Military
! L ! Low Power . )
| 7320 16-Bit 8-Level Pigaline Register
| 7321 16-Bit 7-Leve! Fipeline Reglster
y .
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