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A3 > TL D2298, JANUARY 1986 REVISED OCTOBER 1986
High-Speed 8-Bit Parallel Pipeline Register SN74ALS819 . . . DW OR JT PACKAGE
. . . . . (TOP VIEW)
Serial Shadow Register with Right-Shift
Only re [ 2a] vee
SRCLK (J2 23[] mope
® 'ALS29818 Performs Parallel-to-Serial and g B
Serial-to-Parallel Conversion pa2[Js  20[]v2 :
paz(s  1o[]v3 e A1
® Designed Specifically for Use in Applications paslly  wsfdva V1
pes(e  wDvs - W
Such As: oae( 16Jve !
Write Control Store ('ALS29818) DSC’DTE:? :j%;éo
Serial Shadow-Register Diagnostics GNo [z 13[] orcik
"ALS819 Provides Even-Parity Output SN74ALS819 . . . FN PACKAGE
Low Power Dissipation . . . 215 mW Typical (TOP VIEW)
'ALS29818 is Functionally Equivalent to 8 S0 3§ °
AMD AM29818 et
4 3 2 1282726 . 3/5’ '
® Package Options Include Plastic ‘’Small ooy %é’ ;fE MR
Outline’” Packages, Standard Plastic DIPs, pasf)r 2(] v3
. . . NC 22{I NC
and Plastic Chip Carriers o %g Q‘E ne
® Dependable Texas Instruments Quality and 382 %:? ng :Z
Reliability [21314 15161718
g322358%
description °e ge

The ‘ALS819 and 'ALS29818 are 8-bit pipeline
registers each with an on-chip shadow register.

SN74ALS29818 . . . DW OR NT PACKAGE

(TOP VIEW)
They are for use in applications such as write o
control store and shadow register diagnostics. sﬁ‘gf: 0: :: “VA%CE,E
. pao [Js 220 vo
The output registers of the 'ALS819 and pat ¢ 21fvs
‘ALS29818 are loaded in parallel from either the i
I/0 port (DQO—-DQ7) or the shadow register. pas (Jr s va
The shadow register of the ‘ALS29818 can be oas e 170 vs
. . pae [  16[] v6
loaded serially or from either the I/O port oaz O 1s[]v7
(YO—Y7) or the pipeline register. The ‘ALS819 soi [ 1] sbo
. . GND | 12 13§ ] ORCLK
shadow register can be loaded serially or from
the 1/0 port (DQO—DQ7). In addition, the SN74ALS29818 . . . FN PACKAGE
'ALS819 provides a Parity-Even (PE) output, {TOP VIEW)
which monitors parity of the output register. . -
Operation of these devices is controlled by the 3 §|$ 0 8§ o
Mode and SDi inputs as shown in the function p ;“;;;%‘_;%
table. pa1f1s 25} v1
Daz[le 2a{] v2
The SN74ALS819 and SN74ALS29818 are pQ3f]s s va
characterized for operation from 0°C to 70°C. oo %g ZE b
DQs [J1o 20(} Y5
pas 11 19(] vé
PRy
333%35°
(o]

NC—No internal connection

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warrantJ. Production processing does not
necessarily include testing of all parameters.
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SN74ALS819, SN74ALS29818
8-BIT DIAGNOSTICS/PIPELINE REGISTERS

logic symbols?

‘ALS819

[PIPELINE REGISTER]
orcLk 13! > ce
@ _ SRGB
T SCU N N S MUX
MODEZ3L Iy 4ens a1 S [P
spr L1 23/G4 747
71,20 [SHADOW REGISTER)
pao B! 1.2D/z10
L
pa1 & 1,2D/211
I
pazi8 o, |
pa3ffl o, |
pasl?l__ o, |
DQSL—»—
pasld oy
oo7—t::”°’ 1.20/217
5 v 27--
.60 S @2
1)\,
201\,
09) .
081 .
17) v
(16) g
17.6D S (sl v,
2K
[EVEN PARITY L (M
FOR Y OUTPUTS]

TThese symbols are in accordance with AN
Pin numbers shown are for DW and NT pac

‘ALS29818
[PIPELINE REGISTER]
WL_A ENS
orcLk 13! 7
2 _ SRGS
SRCLK—— I 5. /c3 MUX
mope 23! M1/5,3D.EN6 a1 LR
spr 2 M2/24/G5 27347
1.30 [SHADOW REGISTER]
+30.1,2,3D
pao 2. 210 2204
_t: U6
+31.1.2.3D
oa1 ¥ 211 2214
—t::: v6
pazt3l oy |
pa3 8l o, |
paalll o,
pasB__ o) |
pas® ¢y |
by 100 Z3177,1,2,30 ol
ve
MuX [»d
4107 8y ::j_(zz) Yo
+20.1 e 230
@1,
> 1200,
s 190
181y,
7).
(16) v
MUX >
$177 70 8v (5 yy
27,1 237::j

SI/IEEE Std 91-1984 and IEC Publication 617-12.
kages.
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SN74ALS819, SN74ALS29818
8-BIT DIAGNOSTICS/PIPELINE REGISTERS

logic diagrams (positive logic)

"ALS819
13
orcik 2!
SHADOW
REGISTER
SRG8 MUX
(23)
MODE = M1 G1
SRCLK S /02 1 14 spo
1
(1 - L
sol 12D 4
ﬁ 1,2D
1.2D (1] 3-STATE PIPELINE
L {;i BUFFER REGISTER
"] EN cA
L— (4]
L— 151 8x | s .8 8xp 8  (15-22)
- 6] 9 1D > Y7—-YO
17 8
8 8 2k
SR7
. e . M pe
(10-3) 7 i
DQ7-000 (4 [
AN
'ALS29818
oev
orctk 113!
srcLk 12
SHADOW
REGISTER
SRGS ____D_ 1D MUX
(23) m
MODE M1 +—JaG1
i B> C1 (14)
> 1—+/C3 1 SDO
M2 1
(11 = O
sSDI €—1.3D {0]
(-—1,230
rf— 1.2,3D (1] 3-STATE PIPELINE 3-STATE
- lil BUFFER REGISTER BUFFER
L~ 3] EN G1 Cc1 EN
LI— (4]
& gx |8 8 [8xmux 8 X gxo |, 15722
L (6] ;: v 7 1D ] [ Y7—-Y0
77 8 8 1:\ 1 8 8| 8
Y
SR7 3
(10-3) 7 |
DQ7-DQO 8
8

Pin numbers shown are for DW and NT packages.
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SN74ALS819

8-BIT DIAGNOSTICS/PIPELINE REGISTER

'ALS819 gate-level logic diagram (positive logic)

13 N
ORCLK
7

(2)
SRCLK jf/\

111)

sDI ’ D

(23) —

wooe Z_Pp-
2
D D B——qr—c{>—ﬂ Yo
c1l— >ci _

——»— QY0 TO NEXT

pao 3 ‘\»ovo SHEET
4
o 0 D @y
—t>c1 |— —+>c1 —

—»— QY1 10 NEXT
pa1 - '“,_QH SHEET
paz - 20
pa3 & as o

7 1
Da4 :8; 5 IDENTICAL SECTIONS :13: va
pas {9) NOT SHOWN 16) \&
DQ6 Y6

——»—0Y2)

—ay2

—»—Qav3

— »—ay3

—— Q¥4 | 1O NEXT

- > ava rSHEET

——»TV5

— % aQvs

——»QVe

——»-Qve J

D D r4>—”1¥7
B> C1 . C1
l ——Q¥7 1o NexT
pa7 12 Qy7  SHEET
LTI,

Pin numbers shown are for DW and NT packages.
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SN74ALS819
8-BIT DIAGNOSTICS/PIPELINE REGISTER

‘ALS819 gate-level logic diagram (positive logic) {continued)

rQYO——Q—Cj)_‘

>
av1 =

&—
av2 L—o ?

By

e

2
) g
jgl

m3 }_
FROM PREVIOUS J 3 (1
SHEET PE
av4 s_.)o_
avs _)0_\_—
= B
ave _}_l?

e
avs o 14
m/e—‘r g )‘*] B
ov7—.6——q}_

~

Pin numbers shown are for DW and NT packages.
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SN74ALS29818
8-BIT DIAGNOSTICS/PIPELINE REGISTER

'ALS29818 gate-level logic diagram (positive logic)

— (1)

OEY - 4{>*
ORCLK (2—){}
srcik {2 j'>—
1
4
F— j F 10
(23)
MODE —DE
| &
.| 10
—]
d
-
4
-
4 —>ci 1221
5 b—p—— vo
1D
(3)
DQO 4> g <
c1
1 1D
—]
d
-
d
-
< —C1 21
b— —4p—
1D
(a) <L}]
DQ1 4> - <
(5) (20)
paz -~ e-p— -
DQ3 —¢-Pp— —4p—v3
7 5 IDENTICAL SECTIONS {18)
pas (8) NOT SHOWN (17) va
D05 - ~—gp— o vs
D06 ——¢Pp— —4>— e
c1
- 1D
—
d
-
d
-
Lfca
¢ B (15)
—4Pp—— Y7
1D
(10} - -
DQ7 — 4P <
L 14 ono

Pin numbers shown are for DW and NT packages.
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SN74ALS819, SN74ALS29818
8-BIT DIAGNOSTICS/PIPELINE REGISTERS

'ALS819 FUNCTION TABLE

INPUTS OUTPUT AND 1/O
YO-Y7 OPERATION OR FUNCTION
MODE SDI SRCLK ORCLK SDO PE DQO0-DQ7
L X ) SR7 OUTPUT Hi-Z Serial input, shift right
H : ; SDI OUTPUT INPUT Parallel load shadow register from
(L) DQO—-DQ7
H L 1 SDI OUTPUT INPUT Parfallel load shadow register and pipeline
(L) register from DQO—DQ7
L X X SR7 - .
X L x OUTPUT INPUT Load pipeline register from DQO—-DQ7
L X 1 SR7 OUTPUT INPUT LOfaci. pipeline registér from DQO—DQ7 while
shifting shadow register
SDI L i .
H H No 1 (H) OUTPUT OUTPUT Load pipeline register from shadow register
H X X SDI OUTPUT — Serial data in to serial data out
SDI OUTPUT Hold shadow register, enable DQO—DQ7,
H H X ouTPUT . .
(H) HOLD transitions on SRCLK ignored
L X X SR7 .
X L N OUTPUT HI-Z Disable DQO—-DQ7 outputs
‘ALS29818 FUNCTION TABLE
INPUTS OUTPUT AND I/O
— / OPERATION OR FUNCTION
MODE | OEY | SDI | SRCLK | ORCLK | SDO | YO—Y7 bQo-DQ7
L X X * X SR7 — HI-z Serial input, shift right, disable DQO—-DQ7
SDI Parallel load shadow register from YO—Y7,
H H L 1 X INPUT HI-Z .
(L) disable DQO--DQ7
SDi Parallel load shadow register from pipeline
H L L T No 1 OUTPUT HI-Zz . ]
(L) register, disable DQ0O—-DQ7
L X X X i SR7 - INPUTT Load pipeline register from DQO—DQ7
Load pipeline register from DQO—DQ7 while
L X X 1 1 SR7 - INPUTT " i
shifting shadow register
H X X No 1 1 SDI — — Load pipeline register from shadow register
H X X X X SDI — — Serial data in to serial data out
H L L + ' SDI OUTPUT Hi-Z Exchange data between registers,
(L) DQO—-DQ?7 disabled
SDI Hold shadow register, transitions on SRCLK
H X H X X — — .
(H) do not effect shadow register
SDI Enable DQO—DQ7 for paraliel shadow
H X H 1 X — OUTPUT )
(H) register output

TThe DQO—-DQ7 outputs must be disabled before applying data to DQO—DQ7.

1tmms‘y
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SN74ALS819, SN74ALS29818
8-BIT DIAGNOSTICS/PIPELINE REGISTERS

]

absolute maximum ratings over operating free-air temperature range
Supply voltage, VCC . ... ... o 7V
Input voltage, any input or I/0 POTL 55V
Operating free-air temperature range . ... 0°C to 70°C

Storage temperature range .. ............... ... ... ... . .. 7

recommended operating conditions

—65°C to 150°C

MIN NOM MAX UNIT
Vce  Supply voltage 4.75 5 b5.25 A2
VIH High-level input voltage 2 A
ViL Low-level input voltage 0.8 \
loH  High-level output current YO_Y7, PE —3 mA
All others -1
YO—Y7, PE 24
loL Low-level output current mA
All others 8
. SRCLK high or low 25
tw Pulse duration - ns
ORCLK high or low 15
YO—Y7 (‘ALS29818)T 5
tsy Setup time before SRCLK?1 MODE 12 ns
Sbi 10
ORCLK {'ALS29818)1 40
DQO-DQ7 8
tsu Setup time before ORCLK?® MODE {"'ALS29818)1 15 ns
SRCLK* 15
YO—Y7 ('ALS29818)1 5
th Hold time after SRCLK1 MODE 2 ns
SDI 0
DQO-DQ7 2
th Hold time after ORCLK? MODE (‘ALS29818)T 0 ns
SDI {'ALS819) 0
Ta Operating free-air temperature [¢] 70 °C

T This setup time ensures that the shadow register will see stable data from the output register.
* This setup time ensures that the output register will see stable data from the shadow register.

{ip
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SN74ALS819, SN74ALS29818
8-BIT DIAGNOSTICS/PIPELINE REGISTERS

m
electrical characteristics over recommended operating temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt mMAX | uNnIT
ViK Vee = 475V, I = —18 mA -1.2 \%
Vo YO—Y7, PE Vee = 4.75 V, IoH= -3 mA 2.4 3.2 v

All others Vce = 4.75 V, loH= —1 mA 2.4 32
VoL YO-Y7, PE Vee = 4.75 V, oL = 24 mA 035 0.5 v
All others Vee = 4.75 V, loL = 8 mA 035 05
ly Vee = 5.25 V, V| = 5.5V 0.1 mA
hH* Vee = 5.25 V, V| =24V 20 uA
R MODE, SDi Vee = 5.25 V, Vi =05V 02 1 A
All others -0.1
los? Vce = 5.25 V, Vg =0 -75 -250 | mA
lce ALSB19 Vee = 5.268 YV, See Note 1 65 100 mA
"ALS29818 85 120

T ANl typical values are at Vece =5V, Ta = 25°C.

For 1/0 ports, the parameters Ii4 and lj_ include the off-state current.

8Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
NOTE 1: Icc is measured with all three-state outputs in the high-impedance state.
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SN74ALS819, SN74ALS29818
8-BIT DIAGNOSTICS/PIPELINE REGISTERS

‘ALS819 switching characteristics (see Figure 1)

Vee =5V, Vec = 475V t05.25 V,
FROM T0 TEST CL = 50 pF, CL = 50 pF,
PARAMETER L P L P UNIT
(INPUT) | (OUTPUT) CONDITIONS Ta = 25°C Ta = 0°C to 70°C
MIN _TYP MAX | MIN MAX
1 10 14 4 16
PLH MODE SDO R = 2k ns
tPHL 8 1 4 13
t 13 17 7 20
PLH SDI SDO RL = 2 kQ ns
tPHL 10 14 5 16
t 10 14 4 16
PLH ORCLK YO-Y7 R = 2 k@ ns
PHL 9 12 4 14
t 25 32 10 45
PLH ORCLK PE RL = 2 k@ ns
tPHL 16 20 8 25
t 12 18 7 22
PLH SRCLK SDO RL = 2 k@ ns
tPHL 9 12 5 15
r— MODE R1 = 5 Kk, 1 15 5 17
DQO-DQ7 ns
2L or SDI R2 = 2 k@ 14 19 8 20
T MODE R1 = 5 Kk, 48 75 23 80
PHZ DQO-DQ7 ns
tPLz or SDI R2 = 2 kQ 21 29 12 35
"ALS29818 switching characteristics (see Figure 1)
Vee =5V, Veg =475V t05.25 Y,
FROM T0 TEST CL = 50 pF, CL = 50 pF,
PARAMETER UNIT
(INPUT) | (OUTPUT) CONDITIONS Ta = 25°C TA = 0°C to 70°C
MIN  TYP  MAX | MIN MAX
t 10 14 16
PLH MODE SDO R = 2 k@ ns
tPHL 10 14 16
t 10 14 16
PLH ) SDO RL = 2 k@ ns
tPHL 10 14 16
LA RT = 1k, 0 12 13
ORCLK YO-v7 ns
PHL R2 = 280 @ 10 12 13
t 12 18 25
PLH SRCLK SDO R = 2 k@ ns
tPHL 9 14 20
tpzH R1 = 5 kQ, 13 20 25
SRCLK DQO-DQ7 ns
— R2 = 2 kQ 16 25 30
1 RT = 5k, 52 80 85
PHZ SRCLK DQO-DQ7 ns
tpLZ R2 = 2 kQ 21 33 45
T —_ ke, 12 19 25
PHZ OEY YO-Y7 R1 ns
tpLz R2 = 280 @ 8 12 15
t — RT = 1k, 7 12 15
PZH OEY Y0-Y7 ns
tpzL R2 = 280 Q 11 15 15

Tovas {l’




SN74ALS819, SN74ALS29818
8-BIT DIAGNOSTICS/PIPELINE REGISTERS

PARAMETER MEASUREMENT INFORMATION

Vee

TEST

POINT s1 Vee
R I
L FROM OUTPUT R2 SWITCH POSITION TABLE
FROM OUTPUT UNDER TEST TEST S1 S2
UNDER TEST ALL DIODES tPLH Closed Closed
CL 1N916 OR . Closed  Closad
CL (See Note A) 1N3064 PHL ose ose
(See Note A) tpzH Open Closed
tpzL Closed  Open
— s2 tpHZ Closed Closed
- - — = tpLz Closed Closed
LOAD CIRCUIT FOR -
BI-STATE LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS THREE-STATE OUTPUTS
TIMING 3v HIGH-LEVEL v e cC————3V
INPUT ! 1.5V PULSE : .5 5V ! oV
' _t ------ ov tw
1 tsu-8t h_’: 3v -~ tw —» 3v
DATA ! ey LOW-LEVEL L5y 15y
15V 1.5V PULSE
INPUT oV — —— — 0V

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

—— ———3V

INPUT 15V 1.5V
! ]

[ tPHL

i
tPLH-H
] -_——V
IN-PHASE | 5w *1 iy OH
OUTPUT : | .
| Voi

!
PHL 14— ¢——ptPLH
i i Y
OUT-OF-PHASE 15V iy oM
OUTPUT  _ Vor

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

ov

NOTES: A.Cg includes probe and jig capacitance.

VOLTAGE WAVEFORMS
PULSE DURATIONS

OUTPUT
CONTROL

WAVEFORM 1
(See Note B)

WAVEFORM 2
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50Q,t < 2.5ns,

tf < 2.5 ns.

FIGURE 1
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