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745225/A Advaniced
) _ Micro

Asynchronous First-In First-Out Memory Devices

(FIFO) 16 x5

Features/Benefits Ordering Information

* DC to 20-MHz shift-in/shift-out rates Part

* Fully expandable by word width and depth Number Package Temp | Description

¢ Three-state outputs 745225 CD 020, PD 020 Com |10 MHz infout

* TTL-compatible inputs and outputs 745225A CD020,PD020 | Com |20 MHz in/out

® Functionally compatible with T.). SN745225
¢ Designed for extended testabiiity

Description

The 748225/A is a Schottky-clamped transistor-transistor logic
(STTL) 16x5 First-In-First-Out memory (FIFO) which operates
from DC to 10/20 MHz. The data is loaded and emptied on a

first-in-first-out basis through asynchronous input and output
ports. These devices are used in digital systems performing data
transfers when source and receiver are not operating at the
same data rate. FIFOs are also used as data buffers where the
source and receiver are not operating at the same time. Both
word length and FIFO depth are expandable. Unload clock

Pin Names output (Pin 3) is designed for testability of Vg -
PIN # PIN NAME DESCRIPTION
Pin Configuration
1 CLKA Load clock A
2 IR Input ready 74S225/A . . J or N Package
V|
3 UNCK OUT Unload clock output (Top View)
48 D0-D4 Data inputs cuca[i] 28] vee
9 OE Output enable " 2] 3] ks
10 GND Ground pin UNCK ouT E e cLh
oo[s OR
11-15 Q4-Q0 Data outputs E g
- o1 [5] (18] UNCKIN
16 UNCLK IN Unload clock input DATA b2 E o
17 OR Output ready 0o E o
18 CLR Clear o4 [3] 13] g2 p OUTPUTS
19 CLKB Load clock B T30 ] as
20 Voo Supply voltage anp [ig] [17] 04
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Absolute Maximum Ratings

SUDPIY VOIAGE VG -« wv v v e resreoeememas s s ss st e st s -05Vto7V
INPUEVORAGE ... vvieveerin e T R LR EREREEEEREEE -15Vto7V
OHf-5tate OULPUL VOIAGE . . o« vvevteteteeee o aias s e et e st s s st et -05Vto55V
SHOTAGE IMPEIALUIE .. ... '\nes ot e teee e s sae s s st e s sn s sh s an s rr e s T -65to +150°C
Operating Conditions
SYMBOL PARAMETER FIGURE MlN"TS'::SAM AX | MIN 7:'SY2|’25M AX UNIT
Voo Supply voltage 4.75 5.25 | 475 5.25 \
ta Operating free-air temperature 0 7510 751 °C
tLckH | LOAD CLOCK pulse width, A or B, t, (HIGH) 2 22 36 | 25 ns
tins Setup time, data to load clock 2 -20t* -201* ns
tipH Hold time, data from load clock 2 501 70t ns
tuckL UNLOAD CLOCK INPUT pulse width, t,, (LOW) 4 7 w7 ns
toLw CLEAR pulse width, t, (low) 2 20 40 ns
tcLcK Setup time, clear release to load clock, tg, 2 10 25t ns
* Data must be setup within 20 ns after valid Load Clock (A or B) pulse (positive transition).
t = Arrow indicates that it is ed to the LOW-to-HIGH transition.
Switching Characteristics Over Operating Conditions
SYMBOL PARAMETER FIGURE 745225A 748225 UNIT
MIN TYP MAX | MIN TYP MAX
Cascade Mode™ ™
fIN Load clock A or clock B Standalone Mode 2 20 22 10 20 MHz
I CIRL CLKAorCLKBto IRl ** 2 43 55 55 75| ns
t.ccoL | CLKA or CLK Bto UNCK OUTI 2 31 40 25 50| ns
Cascade Mode™™*
fout Unload clock input 4 20 22 10 20 MHz
Standalone Mode
tUCKORL| UNCKIN 1to ORLOW 4 2% 35 30 45| ns
tyckoRrH| UNGKIN 1 to OR HIGH 4 32 45 40 60 | ns
topH Output data hold, UNCK IN to output data 4 20 30 20 50 ns
tops Output data setup, UNCK IN to output data 4 41 55 50 75| ns
tRiP CLKAorCLKBto OR 1 7 167 220 190 300 | ns
tcLoL CLRtoOR | 6 31 40 35 60 | ns
tCLIH CLRto IR ! 8 15 20 16 35| ns
tyuckow | Pulse width, UNCK OUT, t, 2 7 11 7 14 ns
tORD OR 1 to output data 4 9 15 10 20| ns
tguBI UNCK INto IR 1 (bubble-back time) 8 214 290 255 400 | ns
tUBC UNCK IN to UNCK OUT i (bubble-back time) 8 226 290 270 400 | ns

| Arrow indicates that it is referenced to the HIGH-to-LOW transition.

** 16th word anly.
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Switching Characteristics Over Operating Conditions

748225A 745225
SYMBOL PARAMETER FIGURE MIN TYP MAX| MIN TYP MAX UNIT
tpnz — 8 25
Output disable delay, OE to Q;, C|_ = 5 pF 1 10 25( ns
1 18 25
PLZ
tpz1 — 19 40
Output enable delay, OE to Q;, C|_ = 6 pF 1 25 40| ns
t, 23 40
PZH
Test Load for Bi-State Output Test Load for Three-State Output
vee
TEST POINT™ yoio AL
TEST POINT*
RL 51
OUTPUT OUTPUT
:[ cL :[CL EE ®0
CL=30pF CL=5pF 82
RL = 30002 AL = 3000 1
* The "TEST POINT" is driven by the output under test,
and observed by instrumentation.
Input Pulse Amplitude = 3.0V
Input Rise and Fall Time (15%-90%) = 2.5 ns
Measurements made at 1.5 V
v
OUTPUT ENABLE v 7£"1'
oV
fe—1p z—sf $1AND
$2 CLOSED
DATA OUTPUT $1CLOSED V- —_ 15V
WAVEFORM 1 S20PEN T — sV
Vou
tpzH !—-——'mz—-
? Vou
DATA OUTPUT S10PEN vr —05V
WAVEFORM 2 $2 CLOSED ov 15V
S1AND
82 CLOSED
Figure 1. Enable and Disable
Wwaveform 1 is for an output with .internal conditions such that the output is
low except when disabled.
Waveform 2 is for an output with intemal conditions such that the output is high
745225/A 2-107



Electrical Characteristics Over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
ViL Low-level input voltage 08 v
ViH High-level input voitage 20 v
Vic Input clamp voltage Veg = MIN I} = -18mA -15 A
L Fow-level Dg-Dyq Ve = MAX V=05V 1 mA
le input current All others -25 | mA
1 High-level \ MAX V=27V Data inputs hid A

igh-level input current = =2 M
H . ? ce ! Others 25
Iy Maximum input current Vog = MAX V=55V 1 | mA
. loL = 16 mA (Data outputs)

VoL Low-level output voltage Voo = MIN 0.5 V'
loL = 8mA (All others)
IoH = -6.5 mA (Data outputs)

VoH High-level output voltage Vo = MIN 24 \)
IoH = -3.2 mA (All others)

los Output short-circuit current™™ | Voo = MAX Vo=0V -30 -100 | mA

| Veg = MAX Vo=24V 50 | pA

Hz Off-state output current cc o

Lz Voo = MAX Vo=05V -50 | kA
inputs low, All | 748225 80 120

1 Supply current Ve = MAX y mA

ce e ce outputs open | 745225A 80 125

" * To measure Voo on Pin 3, force 10 VonPin9 (Extended Tesiabilily).

** Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

Functional Description
Data input

After power up the CLEAR is pulsed low (Figure 5) to prepare the
FIFO to accept data in the first location. Clear must be applied
prior to use to ensure proper operation. When input Ready (IR)
is HIGH, the first location is ready to accept data from the Dy
inputs. Data then present at the data inputs isenteredinto the first
location when both Load Clocks (CLK Aand CLK B) are brought
HIGH. The CLK A HIGH and CLK B HIGH signal causes the IR
and UNCK OUT to pulse LOW. Oncedata is entered into the first
cell, the transfer of data from any full cell to the adjacent (down-
stream) empty celi is automatic, activated by an on-chip control.
Thus data will stack up at the end of the device while empty
locations will “bubble” to the front. tryp defines the time required
for the first data to travel from input to the output of a previously
empty device. When the sixteenth word is clocked into the
device, the memory is full (sixteen words) and IR remains low.
The Unload Clock Output is provided chiefly for usein cascading
devices to extend FIFO depth (Figure 9). When Input Ready is
Low, do not attempt to shift-in new data.

Data Output

Data is read from the Q, outputs. When data is shifted to the
output stage, Output Ready (OR) goes HIGH, indicating the
presence of valid data. When the OR is HIGH, data may be
shifted out by bringing the Unload Clock Input (UNCK IN) LOW.
A LOWSsignal at UNCK IN causes the ORto go LOW. valid datais
maintained while the UNCK IN is LOW. When UNCK IN is
brought HIGH the upstream data, provided that stage has valid
data, is shifted to the output stage. '

When new valid data is shifted to the output stage, OR goes
HIGH. It the FIFO is emptied, OR stays LOW and Data remains
valid for the last word.

Input Ready and Output Ready may also be used as status
signals indicating that the FIFO is completely full (Input Ready
stays LOW for at least tguB|) or completely empty (Output
Ready stays LOW for at least trip).

AC Test and High-Speed App. Notes

Since the FIFO is a high-speed device, care must be exercised in
the design of the hardware and the timing utilized within the PC
board design. Device grounding and decoupling is crucial to
correct operation as the FIFO will respond to very small glitches
due to long reflective lines, high capacitances and/or poor
supply decoupling and grounding. We recommend a monoli-
thic ceramic capacitor of 0.1 uF directly between Ve and GND
with very short lead length. In addition, care must beexercisedin
how the timing is set up and how the parameters are measured.
For example, since an AND gate function is associated with both
the Load Clocks (A, 8) — Unload Clock Cutput-Input Ready
combination, as well as the Unioad Clock Input-Output Ready
combination, timing measurements may be misleading, i.e., ris-
ing edge of the Load Clack pulse is not recognized until Input
Ready is HIGH. If Input Ready is not high due to {a) too high a
frequency, or (b} FIFO being full or affected by (CLR), the
LOAD-CK activity will be ignored. This will affect the device
from a functional standpoint, and will also cause the “effective”
timing of Input Data Hold time (tjpH) and the next activity of
Input Ready (t| CIRL) to be extended relative to Load Clock (A or
B) going HIGH.
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LOAD CLOCK
(BORA)

|tt————1/FIl
fLexkH —
LOAD CLOCK
(AORB). 7 /
WORLZ—>| |
INPUT READY H E
tuckow
UNLOAD
CLOCK \ \_/
OUTPUT-
iccoL—e—»
- tips!
INPUT DATA X
toLok—= YoH =!
CLEAR 4 INITIAL CYCLE ONLY
fouw

NOTES: 1. Permissible negative setup time for input data
2. Measure t| Rt for 16th input word only

Figure 2. Input Timing
LOAD CLOCK \
(B OR A) /
LOAD CLOCK &ﬁ \
(AORB)
INPUT READY o N
UNLOAD
CLOCK OUTPUT \ f /

v JR e o DO

NOTES: 1. Input Ready HIGH indicates space is available and a Load Clock (A and B) pulse may be applied.
2. Input Data is loaded into the first word.
3. Unioad Clock Output pulses indicating the first word is full and the Data from the first word is released for “fall-through” to
second word.
4. Ifthesecond word is already tull, then the data remains at the first word. Since the FIFO is now full, input Ready remains LOW.
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l———1/FOUT
tuckL

UNLOAD 1

CLOCK INPUT

WCKORH
outpur |
READY tonp
tuckoRL—> |
|
toos

OUTPUT DATA

X

topH

Figure 4. Output Timing

ot A

ourvuThesy O L______)<@ S —

OUTPUT DATA A-DATA B-DATA

N

QOO LIy
je——AORB—>]|

NOTES: 1. Output Ready HIGH indicates that data is availabie and an Unload Clock Input pulse may be applied.
2. Unload Clock Input goes LOW creating an empty position at word 16 for word 15 to "fall-through” to.
3. Output Ready goes LOW.
4. Unload Clock Input goes HIGH, causing Qutput Ready to go HIGH, indicating that new data (B) is now available at the FIFO outputs.
5. If the FIFO has only one word loaded (A-DATA), then Output Ready stays LOW and the A-DATA remains on the outputs.

NOTE: Assums FIFO initially contains at least two words.

Figure 5. The Mechanism of Shifting Data Out of the FIFO

2-110 745225/A



teLw

(2]

=

d
I

tcLn

INPUT READY

tcLoL—»| (-

QUTPUT READY

teck

LOAD CLOCK
{A AND B)

NOTE: Assume FIFQ is full before CLEAR goes active.

Figure 6. Clear Timing

LOAD CLQCK NCHIGH
(A ORB)
LOAD CLOCK
(B ORA)
RiIp———»|
OUTPUT READY
HIGH
L

UNLOAD CLOCK
INPUT

NOTES: 1. FIFO is initially empty.
2. Unioad Clock Input and one Load Clock held HIGH throughout.

Figure 7. tgp Specifications

UNLOAD CLOCK L
INPUT

«——tgyp) ——»|

INPUT READY

«—!gusc—>|

UNLOAD CLOCK
QUTPUT

HIGH
/

LOAD CLOCK
(Aand B)

NOTES: 1. FIFO is initially full.
2. Load Clock (A and B) held HIGH throughout.

Figure 8. 1gyp), tgypc Specifications
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D LD
VCC—¥" CKA vce ¢ c';(DA VCC 4 cxa
OCK IN LD LD R Lo OR OUTPUT
- cxB o cxB ° cKkB —_D"' READY
UNLD  uyNLD UNLD  ynLD UNLD  unNLD UNLOAD
g CKOUT  cxiN CKOUT  cxin CKOUT  cKiIN cLocK
IR NC—{ IR —{r
Do Qo Do ao Do Qo
D1 at D1 Q1 D1 at
D2 Q2 D2 Q2 D2 a2
D3 Q3 D3 Q3 D3 Q3
Do o M D4 SR o M D &R o M
CLEAR OUTPUT
CLEAR 0
INPUT b ‘
READY | I _| :
10 BITS CiR OF CLA OF " [ lpcm oE 108ITS
DATA IN veC —PERa VeC P ERa VCCTP cxa DATA OUT
LD OR LD OR LD OR|—
cKB CcKB cKB
ne UNLD  UNLD UNLD  uNLD UNLD _ unLD
CKOUT  CKIN CKOUT  cKiN CKOUT CKIN
R NC— IR NC— IR
DO Qo Do Qo Do Qo
D1 a 4] [+}] [} [+]
D2 Qz D2 az— Q2
03 a3 D3 o3 D3 Q3
D4 Q4 D4 o4 D4 Q4

Figure 9. 48x10 FIFO with 745225/A
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