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MULTILEVEL " ° 7 PRELIMNARY
PIPELINE REGISTERS ~ 1T 29FCT520A/B

h(eglated Deviceechnology. Inc. e : - IDT ZQE?TE’?"A/ B
FEATURES: = T - DESCRIPTION: - - - T-H6-09-09
e Equivalent to AMD's Am29520/21 blpolar Mulmevel Pnpehne The IDT29FCT520A/B and IDT29FCT521A/B each contain four

Registers In pinout/function, speeds and output drive over full .~ 8-bit positive edge-triggered registers. These may be operated as
temperature and voltage supply extremes )

adual 2-level or as a single 4-leve! pipeline. A single 8-bit inputis
e Four 8-bit high-speed registers R provided and any of the four reglsters Is avallable at the 8-bit,

3-state output.
o Dual two-levsl or single four-level push-only stack operatlon . These dovices differ only n 1he way datais loa d ad Into and be-
® All reglsters avallable at multiplexed output e tween the registers in 2-leval operation. The difference Is lilustrated
¢ Hold, transfer and load Instructions -~ . -7 InFigure 1, In the IDT28FCT520A/B when data is entered Into the
o Provides temporary address or data storage - : :Lrst level r% =120|;l l= 12‘. tr;[e) _?;g't__lg% dg‘tlillg thz first levelis move?to
- ; : N : e second level. in the 5. , these instructions sim-
® lo. = 48mA (commercial), 32mA (military) o ply cause the datain the first level to be overwritten, Transfer of data
 CMOS power levels (SuW typ. static) to the second level Is achieved using the 4-level shift Instruction
e Substantially lower input current Ievels than AMD's blpolar {1=0). Transfer also causes the frst level to change In enherpan
(SuAtyp.) . =8 s for hold.

o TTL input and output level compatlble - T » ] - e
& CMOS output level compatible : e o L
e Manufactured using advanced CEMOS ™ processmg . il

e Available in 300 mil plastic and hermetic DIP as well as T e
LCC, SOIC and CERPACK ~ -~ o S

& Productavallable in RadlatlonTolerantand Enhancedversnons L e T e,
* Military product compliant to MIL-STD-883, Class B R oo )
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GEMOS is a trademark of Integrated Device Technology, Ino.
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INTEGRATED DEVICE : A -
_ L4E D - 46257?1 UDULILU“i '-l - it Ny
IDT29FCT520A/B AND IDT29FCTS21A/B .- - o BN N a
MULTILEVEL PIPELINE REGISTERS - MIUTARY AND COMMERCIALTEMPERATURE RANGES
!
. T ’ - b. ° q
-PIN CQNEIGURATIQNS_ : o s R q " oq o
S M . Z.
(INSTRUCTION) I ﬁ PN | Vcc , -
(lNSTRUCTION)I O 2 [1s, (MUX SE) N
Dy s 221 g; (MUX SEL)
b, ]¢ Y, : ,
Dy 08 pog-12J Y
Dy e D241 1 v,
o, 7 41y, - :
D5 e sops-27 11 ¥, :
R D Do RUINRA <
D0 TPy,
ok 1 iy,
. aNo[sz. - 1| OE E
: B ’ s
" _DIP/CERPACK/SOIC . Lec ’ :
TOP VIEW TOP VIEW i
PIN DESCRIPTION . REGISTER SELECTION B ) .
PiNNO.)| NAME | 1O DESCRIPTION S S; | Reglster L :
3-10 Do-D7 | | Register Input port. g ‘1’ : g: ' e
" CLK ) Clock Input. Enter data Info regis- 1 0 Az
ters on LOW-to-HIGH fransitions. 1 1 Ay : ) i
'1 2 I 1 | Instruction inputs. See Figure 1 - : -
' 0 © | and Instruction Control Tables. - i
Multiplexer select. Inputs elther
23,22 So. St 1 register A (, Az, B; or B, datatobe H
available at the output port. H
A Output enable for 3-state output i
13 OE I port. :
14-21 Y7-Yo| O Register output port
NOTE: I
- 1. DIP configuration. :
DUAL 2-LEVEL .| siNGLE 4-LEVEL ;
Al je] Fa] [} oA B1 . :
IDT29FCT520A/8 . - =
A2 I 82 I : l Az | e a2 B2 )
I'=2 =1 L=0
O FMI'
IDT20FCT521A/8 _
| A2 I I B2 I . | A2 | I B2 | [ 82 |
|=2 =1 =0
NOTE:
1. =3 for hold.
Figure 1. Data Loading In 2-Level Operation -
S10-46
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L4E D NN 4825771 ﬁDU'-!];]:D 0 mm

ABSOLUTE MAXIMUM RATINGS

CAPACITANCE (Ty= +25°C, f = 1.0MHz2)’

Y-09-09

T

CONDITIONS| TY!|

DC ELECTRICAL CHARACTERISTICS OVER
Following Conditions Apply Unless Otherwise S
Vic = 0.2V, Vo = Vo - 0.2V

Commerclal: Ty = 0°Cto +70°C; g = 5.0V+5% -

pecified:

1, Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanentdamage to the device. This is a stress rat-~
Ing only and functional operation of the device-at these or any other

. conditions above those indloated in the operational sections of this
specificationIs notimplied. Exposure 1o absolute maximum rating con-
ditions for extended periods may affect reliability.

 OPERATING RANGE

SYMBOL RATING COMMERCIAL| MILITARY | UNIT SYMBOL| PARAMETER( MAX.[ UNIT
. Terminal Voltage it =
Ve | With Respect to -05t0 +7.0 |-05t0 +7.0] v - Ow | IoputCepacitance | Vin=OV_| 6 | 10 | pF
GND . . Coyr | Output Capacitance | Vour=0v .| 8 12 pF
Operating ) NOTE: - .
T Temperature 0to +70 -8510 +125{. °C 1. This parameter is measured at characterization but not tested.
Toms [ omberature -5510 +125 |-65f0 +135| °C =
Storage e T . on
Tsra Temperature 6510 +125 |-6510 +150] °C
Pr Power Dissipation . 05 05 w
lout DC Qutput Current 100 100 - mA
NOTE: ’

Military: Ty = -55°C to +125°C; Vee = 8.0VE£10% ) .
SYMBOL PARAMETER TEST CONDITIONS(" MIN. | TYP?| MAX. | UNIT
Vi Input HIGH Level Guaranteed Logic High Level 20 - - v
Vi Input LOW Level Guaranteed Logic Low Level - - 08 v
hyy Input HIGH Current :: : ZC:V : : 55( ”
Veo = Max. v, =05V - T[] A
"'T Input LOW Current Vi = GND - - 5
Vo = Voo - - 10"
SR o | -
Vo = GND - - -10
log Short Circuit Current Voo = Max®, v, = GND -60 | -120 - mA
Voo = 3V, Viy = Vig Or Vg, lon = -32pA Ve | Veo -
Vou Output HIGH Voltage Voe = Min. :°H :__- :::::]:MIL ‘;H: :c: :
Vin = VinorViL o . - v
loy = ~15mA COM'L. 24 4.3 -
Voo = 3V, Viy = Vio OF Viic, lo, = S00JA -~ | eNp | Ve
Vou Output LOW Voltage Veg = Min. low = 300u i LR
Vi = ViorVi lo. = 32mA MIL. - | o3 05 v
loL = 48mA COM'L. - 0.3 05
NOTES:

short circuit test should not exceed ane second.

" 1. For conditions shawn as max. or min., use appropriate value specified under Electrical Characteristios for the applicable device typb.
2. Typlcal values are at Veg = 5.0V, +25°C amblent and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the
4. This parameter Is guaranteed but not tested,

$10-47
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POWER SUPPLY CHARACTERISTICS
Vig = 0.2V; g = Voo =02V

746 1‘? & 9:’?

SYMBOL _ PARAMETER e _TEST CONDITIONS MmN, | TYR® | Max. | unim
e . “Vpg=Max” . MU e B 4o H
lec Qulescent Power Supply Current Vin. = Vot Vin < Vo e - 0.001 1.5 mA
e AR o =1 = S A !

Quiescent Power Supply Current Ve = Max. 3 2 = T on 1
Alee | 7L Inputs HIGH T v = 3av® 05 20 | mA ]
! Vec= Max, <
Outputs Open V v T N
leco Dynamic Power Supply Current® OE = GND IN = VHC - . 015 | "025 | mA/MHz N
: : . One Input Toggling Vin s¥e - : o .
80% Duty Cycle 7
Voo = Max. VS Ve - . L
e Vi 2 Vaie .- : -
Outputs Open - T WsVie | —|r28 | 4 ;
op= 10MHz 1. fen Y I
§0% Duty Cycle . - -
OF = GND i
One Bit Toggling Viy = 34V -
atf, = 5MHz or - 28 6
50% Duty Cycle _ Vi = GND : »
Ig Total Power Supply Current ) _ . CE ‘mA -
Vg = Max. Vg = Vi ) ’ .
Outputs Open Vin < Vig - 08 | 1789
fep= 10MHz FET)
650% Duty Cycle R B i
7 OE = GND .
Eight Bits and Vi = 34V S
Four Controls Toggling o or - 13.0 ‘30,88
s atf; = 5MHz T Vi = GND ] i
. i 50% Duty Cycle o .
NOTES: .

. Typical values are at Vg = 5.0V, +25°C ambient and maximum loading.
. Per TTL driven Input (Vjy = 3.4V}, all other Inputs at V, or GND.

. Values for these conditions are examples of the |

» lo = lauescent + Iveuts + lovnamc
o =lgg + Algg BNy + leop (fep/2 + 4 Ny)
* lgg = Quiescent Current

A'cc = Power Supply Cutrent for a TTL High Input (VLN =3, 4V)

D, = Duty Cycle for TTL inputs High

Ny = Number of TTL Inputs at D,

lcop = Dynamic Current Caused by an Input Transltxon PaJr (HLH or LHL)

fcp = Clock Frequency for Register Devices (Zero for Non- Reglster Dewces)
 f, = Input Frequency

Ny = Number of Inputs atf, -

AII currems are ln mllllamps and a!l Irequencles are in megaherlz

LY

. This parameter is hot directly testable, but is derived for use In Total Power Supply calculations. '
formula. These limits are guaranteed but not tested.

. For conditions shown as max, or min., use appropnate value specified under Electrical Characteristics for the apphcable dewce Iype.

Tyt $10-48
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT29FCT520A/21A IDT29FCT5208/21B" L
SYMBOL PARAMETER CONDITIONS™ Typin|COML. MIL. rypm|—SOML MIL UNIT ' . -
_|min®] max. [Min®] max. | T [Min@] max. [MINE] MAX. | -
t . . - .
thre Clock to Data Qutput 70 | 20 |140| 20 | 60| - 201 75 8.0 ns
};HLHL Sq. Sy to Data Output | 70 | 20 [130] 20 150 |] - | 20| 75 ns
.| Setup Time Sl _ 0 _ - _ 25 3
tsu Input Data to Clock - 8 80 ’ . ‘
Hold Time ’ R, = 5000 ¥
- 0 | - 0 = - 20 - ns
‘” Input Data to Clack G, = 80pF | 2 2 . ]
Set-up Time N _ T 0 - i
tsu Instruction to Clock 50 60 4 ns
Hold Time R }
. - 0 | - { - 0 |- =
b Instruction to Clock ol : 2 20 2 ns
:'; ’L'zz Output Disable Time 6.0 15 [120| 156 | 130 16| 75 ns
}gﬁ* Output Enable Time 90 | 15 | 160 15 | 160 16| 80| ns
- B
Clock Pulse Width -
t ¥ - - - - i
W HIGH or LOW 4.0 7.0 8.0 6.0 ns 1
NOTES: :
1. See tost clrcuit and waveforms. -
.2, Minimum limits are guaranteed but not tested on Propagation Delays.
3. Typlcal values are at Voo = 5.0V, +25°C amblent and maximum loading.
4. : R

Preliminary Information only.

As companiles like IDT continue to integrate more onto each de-
vice and put sach device into smaller packages such as surface
mount devices, the board level testing becomes more complex for
the designer and the manufacturing divisions of companies, To
help this situation, serial dlagnostics was invented. This allows for
observation of eritical signals desp within the system, During sys-
tem1test, when an eror is observed, these signals may be modified
In order to zero in on the fault in the system.

. Serlal dlagnostics Is primarlly a scheme utilizing only a few pins
(4) to examine and alter the Intarnal state of a system for the pur-
pose of monitoring and diagnosing system faults. It can be used at
many points in the life of a product: design debug and verification,
manufacturing test and field service. This document describes a
serlal diagnostic scheme which was developed at IDT and will be
used In future VLS| logic devices designed by IDT.

CMOS TESTING CONSIDERATIONS

Spectal tést board considerations must be taken Into account
when applying high-speed CMOS products to the automatic test
environment, Large output currents are being switched in very
short periods and proper testing demands that test set-ups have
minimized inductance and guaranteed zero voltage grounds. The
tachnlques listed below will assist the user in obtaining accurate
testing results:

1) All-Input pins should be connected to a voltage potential during

testing. If left floating, the device may oscillate, causing im-

proper device operation and possible latchup. : .

2) Placement and value of decoupling capacitors Is critical. Each
physical set-up has different electrical characteristics and it is
recommended that various decoupling capacitor sizes be ex-
perimented with. Capacitors should be positioned using the
minimum lead lengths. They should also be distributed to
decouple power supply lines and be placed as close as possi-
ble to the DUT power pins. -

3)- Device grounding Is extremely critical for proper devicetesting.
The use of multi-layer performance boards with radial decou-
pling between. power and ground planes Is necessary., The
ground plane must be sustained from the performance board to
the DUT interface board and wiring unused Interconnect pinsto
the ground plane Is recommended. Heavy gauge stranded wire

“should be used for power wiring, with twisted pairs being
recommended for minimized inductance.

4) To guarantee data sheet compliance, the Input thresholds
should be tested per Input pin In a statlc environment. To allow
for testing and hardware-Induced noise, it may be necessary to
use ViL < 0V and Viy > 3V for ATE testing purposes.
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ORDERING IN_FORMATION

IDT29FCT ’

XX
Devxce Type

g

A

Commerclal (0°Cto +70°C) S
Milltary (-85°C to +125°C)

Compliant to MlL-STD-883
Class B e

- Plastic DIP T :..: ot
.--CERDIP e s

Leadless Chip Camer
CERPACK .-
Small Outline IC

Multilevel Pipeline Register
Multtilevel Pipeline Register
Fast Muitilevel Pipeline Reglster
Fast Multiteve! Plpellne Reglster

- T46-09 09,

e st g o gt AR I

" " Package Process/ e
N Temperature L
Range . . :
| - Blank
- 8 .
. P
D
L
E
; so
' ' 520A
" 521A
5208
6218
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