TECHNICAL MANUAL




DFC 402  8/1=70
P™DEFORDELING

ANTAL PLADER = 66
ANTAL KABELSTIK = 8
ANTAL RESERVEREDE POSITIONER = ¢

TYPE ANTAL RC=NR, KREDSLZ=
1 7 834=1 12AC401
2 5 839=1 7AC402
3 2 838=~=1 4AC403
5 1 860=2 4DD40?2
14 1 884=1 98A403/14A405
16 4 B835=-1 68C401
17 3 B47 =1 7AG401
23 1 8016~38 38 POL ELCC
24 7 8016=90 90 POL ELCO
26 1 837~1 3B8B401
35 1 836=~1 5AC404
> 1 890~1 11DB402/133403
41 1 8941 4DB404/2353405
43 1 858~1 1AG402
50 1 893-2 1FFa02
55 3 898=1 1DR406
56 6 897=~1 10DC405
58 1 901~1 1AJ408
60 1 903~1/ 14J407/7235407/1CC406
69 1 909-1/ 6CB402
72 2 933-1 8DR409
73 8 9341 IBF403
74 8 935-1 3IRD404
75 2 936=1 18DC408
76 1 834=2 12AM401
77 4 3032~1 12AD401
A4



DFC 402 8/1-70
#NIBLE POSITION LIST

. - FORMAT = 3 x 26

IND AKT TYP SYM TYP

1 64 16 49 72

2 66 16 50 72

3 62 60 70 56

4 65 69 52 75

5 67 1 53 75

6 21 2 36 37

7 44 77 23 17

8 10 14 22 1

9 9 17 9 17

10 16 74 8 14

11 15 74 57 35

12 45 1 18 77

13 75 50 19 74

<4 74 5 17 74

‘ 15 23 3 11 74

16 22 1 10 74

17 14 74 31 73

18 12 77 30 73

19 13 74 21 76

20 41 74 51 43

21 19 76 6 2

22 8 1 16 1

23 7 17 i5 3

24 42 74 46 17

25 40 74 44 73

26 39 74 45 73

27 70 16 76 55

28 50 77 7 55

29 68 26 78 55

30 18 73 35 73

31 17 73 34 73

32 33 73 33 73

' B3 32 73 32 73

34 31 73 71 56

— 35 30 73 72 56

36 6 37 73 56

37 46 2 74 56

38 48 1 55 58

39 47 77 26 74

490 69 2 25 74

414 72 16 20 74

42 49 2 24 74

43 51 1 56 2

44 25 73 7 77

45 26 73 12 1

46 24 17 37 2

47 71 3 39 77

48 52 1 38 1

49 1 72 42 2

50 2 72 28 77

5% 20 43 43 1

52 4 75 48 1
® 2 5 75
54 73 41




KABP

1360
1361
1362
1363
1364
1365
1366
1369

38 .

43
11

3
34
35
36
37
63
27
28
29

37
37
195
195
350

350

60
=60

58

35

56
56
56
56
56
56
55
55
55

393
-30
395
-30
395
~30

55

105

60
56
16
69
16

26
16

16
41

50

TYPE

24
24
24
24
24
24
24

23

DFC 402

8/1-70

DP=2
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INTERCONNECTION PLAN FOR RC4318 AND RC433

RC4000 INSTALLATION:

Dwg. No.
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PCBA Position List

Position ____ __ POBA
DIC 001 RC0O933-1 -
. DFC 002 RC0933-1
DIFC 003 RCO%97-1
DIC 00! RC09%6-1 ~
DIC 005 RCO9%6-1
DI 006 RCOS90-1.
DFC 007 RCOBLT-1
DIEC 003 RCO83k-1
DIC 009 RCO8MT--1
DFC 010 RC0O38h-1
DFC 011 RCOB36-1 -
DIC 012 RC30%2-1~
DEC 013 RCOIHE-1.~
DIC 01k RCQ355-1
DIC 015 RCO9T5-1
DIC 016 RC0925-1
DFC 017 _ RCOTH-1~
DFC 018 RCCY3E-1
DIC 019 RCCS34-2 -~
-DIC 020 RGC358-1
DFC 021 RCC359-1
DIC 022 RCO35h~1

. DIT 023 RC05%8-1.
DIC 024 RCO3H7-1
DFC 025 RCO95L-1
DFC 026 RCO93LU-1
DFC 027 RC0358-1
DFC 028 RC0398-1
DFC 029 RCO208-1
DIC 030 RCO9Z4-1
DIC 031 RCOY3U-1
DFC 052 RCO9%L-1

ey - 1% vt A A cnicmanar 2OTIAAT
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DIC ko2

Position ________ FCRA
DFC 033 RCO23k-~1
DFC O3k RCO3%7-1
DRC 035 RCO397-1
DFC 36 RCO397-1
DIC 037 RrRCC897-1
DIT 078 RCOY01-1
DFC 039 RCOS55-1
DIC 040 RCO955-1
DFZ 0% RCO935-1
DIC o2 RC0235-1
DFC 0% RCC330-1
DFC Okl CH0750-1
DIC 045 RCOS5E-1
L o6 RCO355-1
DEC 047 RC3032-1
DIC o8 T RCE3H-1
DEC Q49 RCC339-1
DFC 050 | RC3052-1
DFC 051 RCCS3h-1
e 052 RCOS3:-1
DEC 052 RCCG3G3-2/1
" DIC 053 RCO3ST-1
DIC 05% RCC235-1
DIC 055 RCO205-1/5
DFC 055 RCC%35-1
DFC 057 ROCS3E-1
DFC 088 RCOZ5T-1
DIC 059 RO0SIE-1
DIC 070 RCC3ZS-1
DIC 071 RCO535-1
DIC 072 RC0O3%5-1
DIC 073 RCO354H-1
DIC o7k RCU350-2

DFC 075 EC0353-3
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CIRCUIT TYPES SH5486, SH7486

QUADRUPLE 2-IHPUT EXCLUSIVE-OR GATES

. lnpuf~Clamping Diodes Simplify System Design
e Fully Compatible with TTL, DTL, and Other MSI Circuits
e Typical Propagation Delay Times: 12 ns

logic s ) JORN
FLAT PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW)
TRUTH TABLE '
INPUTS OUTPUT

A 8

[ 0 0
o 1 1
1 0 1
1 1 0

positive logic: y=A o8
description

Each of these monolithic, quadruple 2-input exclusive-OR gates utilize TTL circuitry to perform the function:
Y = AB + AB. When the Input states are complementary, the output goes to'a logical 1. R

These circuits are fully compatible for use with other TTL or DTL circuits. Input clamping diodes are provided to
minimize transmission line etfects and thereby simplify system design. Input buffers are used to lower the fan-in
requirement to only one normalized series 54/74 load. A full fan-out to 10 normalized series 54.74 loads is avaiiabie
from each of the outputs in the logical O state. A fan-out of 20 is provided in the logical 1 state to facilitate connection
of unused inputs to used inputs. Propagation delay is 12 nanoseconds and power dissipation is 37.5 milliwatts typically
for each exclusive-OR function.

The SN5486 is characterized for operation over the full military temperature range of —55°C to 125°C and the SN7486
is characterized for operation from 0°C to 70°C.

absolute maximum ratings (over operating temperature range unless otherwise noted)

Supply Voltage Voo (See Note 1) . . . . . L L L L L L e e . 7V
Input Voltage, Vi, (See Note 1) . . . . e e e e e e e e e e e e e e e e e 55V
Operating Case Temperature Range: JN54865 R C e e e e e e e e ... .. =B5°Ct0125°C
Operating Free-Air Temperature Range: SN5486J, SN5486N . e e e e e .. ... =B5°Cto125°C

SN7486 Circuits . . . . . . . ... .. ..... 0Ct70C
Storage Temperature Range . . . . . . . . . . . . . ... . . ... . ..... -85Cto1s0°C

NOTE 1: These voitage values are .vith respect 1o network ground terminal,

TEXAs INSTRUMENTS

INCORPORATED
$OST OFFICE BOX 3012 « DALLAS. TEXAS 73322
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. CIRCUIT TYPES SH5495, SH7495

Tt ' 4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS
- 1351

A TTL MSI PARALLEL-IN PARALLEL-OUT REGISTER

for application as
o N-Bit Serial-To-Parallel Converter e N-Bit Parallel-To-Serial Converter e N-Bit Storage Register

S
description FLAT PACKAGE (TOP VIEW)

OUITPUIS ——— oLk | CLOGK Y

C D mearnet LSHIeT
B B

{1 "

]

This monolithic shift register, utilizing
transistor-transistor-logic (TTL) circuits in the familiar
Series 54/74 configuration, is composed of four R-S
master-slave flip-floos, four AND-OR-INVERT gates,
one AND-OR-INVERT gates, one AND-OR gate, and six
inverter-drivers. Internal nterconnections of these
functions provide a versatile register which will perform
right-shift or 1:ftshift operations dependent upon the
logical input tevel to the mode control. A number of
these registers may be connected n series to form an

n-bit right-shifter or leftshift register. This register can

also be used as a parallel-in, parallel-out storage register
with gate {mode) control.

SERIAL INPUT  INPUT INPUT INPUT ODE LMD

When a logical O level is applied to the mode control T N s c o CONTRaCL

input, the number-1 AND gates are enabled and the
number-2 AND gatgs are unrtnbned. In this mode the DUAL.IN.LINE PACKAGE (TOP VIEW)
output of each flip-flop is coupied to the R-S

inputs of the succeeding flip-flop and right-shift Vee ‘A B‘“\“Wé”s—o"\‘ shocnd oty

operation is performed by ciocking at the clock 1 e [—‘—1 ! r‘_] I A : |

input. In this mode, serial data is entered at the — i | 1{3 L—i 12 H 111 u 101 g it 8 »ql
i 1 —— L}

serial input. Clock 2 and parallel inputs A through D
are inhibited by the number-2 AND gates. _}

When a logical 1 tevel is applied to the mode control g e
_input, the number-1 AND gates are inhibited (de- b n
coupling the outputs frcm the succeeding R-S inputs
to prevent right-shift) and the number-2 AND gates !
are enabled to allow entry of data through parallel. :

inputs A through D and clock 2. This mode permits — H
. X . L_l_J i 2
paralle! loading of the register, or with external { .
interconnection, shift-left operation. In this mode, SERAL A Bieute 2 conTROL
shift-left can be accomplished by connecting the
output of each flip-flop to the paraiiel input of the positive logic
previous flip-flop (Dgoyt to input C, and etc.), and Mode control = 0 for right shift
serial data is entered at input D. Mode control = | for ieft shift or perailei ioad

Clocking for the shift register is accomplished through the AND-OR gate E which permits separate ciock sources o be
used for the shift-right and shift-left modes. If both modes can be clocked from the same source, the ctock inout may
be applied commonly to clock 1 and clock 2. Information must be present at the R-S inputs of the master-siave flip-
flops prior to clocking. Transfer of information to the output pins occurs when the clock input goes from a icgical 1
to a logical 0.

This shift register is completely compatible with Series 54/74 TTL and DTL fogic families. Average power dissipation
is typically 250 milliwatts.

TEXAS INSTRUMENTS 9.25

INCORPORATED
POST OFFICE BOX 3012 ¢ DALLAS TEXAS 73222




CIRCUIT TYPES SN5495, SN7495 ‘
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

absolute maximum ratings (over operating temperature range unless otherwise noted)

Supply Voltage Vo (See Note 1), B VA
Input Voltage \',5 (See Notes 1and 2 . . - -
Operating Case Temperature Range:  SN5495S Creuits . . . . .. . . . . . . . ., -55°Ct0125°C
Operating Free-Air Temperature Range:  SN5495J, SNS495N Cirewits . . . . . . . . . . =55°Ct0125°C

SN7495 Circuits . . . . . . . . . . . . ... .0Ct707C
Storage Temperature Range . . . . . . . . . . . . . . . . . . .. . ... =-65Ct0150°C

recommended operating conditions (over operating temperature range)

T
MIN  NOM MAX ~ UNIT
-
Supply Voltage Vc (See Note 1): SNB495 Circuits =« - « . ™ - . . . 45 § 55 | Vv
. 1
SN7495 Cireuits « « « « « « o« < . . 475 S 525 Vv
Normalized Fan-Out From Each Qutput . . . . . . . . . . . . . . .. 10
Width of Ciock Pulse thiciock) (See Figure 9). SNRAAS Cierpits -« -+ =« « - | 20 10 ns
SN7495 Circunts « o . . . . . 15 10 ns
Setup Time Required at Serial, A, B, C, or D Inputs 1setup (See Figure 9} . . . . . 20 10 ns
Hold Time Required at Serisl, A, B, C, or D Inputs thold {See Figure @) . . . . | 0 -1 ns
Logical O Level Setun Time Required at Alode Control {t1in Figure 10) T
{(With Respect to Clock Tinput) . . . . . . . . . _ . . . . _ .. 20 Pons
Logical 1 Level Setup Time Reaquired at Mode Control (t2 in Figure 10)
{With Respect to Clock 2 input) . . . . . . . . Ce . 20 ns
Logical O Leve! Setup Time Reauired at Mode Control {3 in Figure 10}
(With Respect to Clock 2 input) . . . . . . . . e e e 10 ns
Logical 1 Levet Setup Time Recuired at Mode Controi (t4 in Figure 10)
(With Respect to Clock 1input) . Coe e e 10 ns
NOTES: 1. Voitage values are w:th respect to neswers ground termingl,
2. input voltages must be Iero or positive with respect to network ground terminal,
electrical characteristics {(over operating temperature range unless otherwise noted)
! | OTEST ; !
! PARAMETER : ! TEST CONDITIONS? PoaIN TYPE MAX D UNIT
i | FIGURE | ! |
+ +
! input voltage required 1o ensure | : !
Vietg P 9¢ reaut ! Yand3 . vecs MIN 2 Y
logical 1 at any mout terminal !
Input volt ectuired 10 @ . ’ . : .
Vm(Ol .nDu voltage re red 1o ensure 2andd Ve - MIN : C 08 g v
.. . fogicu’- 0 at anv input terminai .. - . . ! - : - N
Vouti1) Logiwai 1 outpit voltage tand 3 Ve = MUN, Yioad = —400 LA 24
Vouti0y  Logical 0 output voltage _ 2ard4 Ve = MIN, tank = 16 mA i 04 ! Vv
Logical O tevet input currentat :
Lin(O! ! 5 Vee ® MAX,  Vp =04V i -16 | mA

any input excen?t mode control

) Logicai O level input current at . s v MAX v 0av 2 N
; = ., - _a ”
nt0) mode control : cC n

| Logrcal 1 feve! input current at : s i Ve = MAX, Vip =24V 40 - A
i) 3ny inpur except mode control Veoe = MAX, V., =55V i 1 mA
, Logcal 1 level input current at s Ven MAX. V,a-24V ' 80 ! LA
il mods controt X P Veg s VAX Vin 55V : 1 | mA
ios Short-circunt cutput current * 7 i Ve T MAX -18 -57 mA
: R SN5495 S0 72 ; mA
C Supply current ! 8 Ve MAX i 1
e Y | cc SN7495 l 50 82 ! ma |

tFor conditions shown as "6 or MAY use the appropriate value specified under recommended operating conditions tor the
particular circurt tvpe.

P Al tpical values are at Ve -5V, T4 : 257C.

T NO MGrR than Coe BUTHUL SROUI Be SROrTet at o tima

switching characteristics, Vee = 5V, TA =25 C,N=10

TEST

g PARAMETER TEST CONDITIONS* MIN  TYP MAX ! UNIT
) FIGURE
— - -
i frnax Maxwimum shft frequency 9 Cp - 15pF, Ry =400 02 20 3 AMHz
’ Propagation aelay time 10 logical
! i1 1 level trom clock 1 or clock 2 ; 9 Cy = 15pF, Ry =400 2 26 35 ns
H 10 outpuls i
1 Progpagation dezéy time 1o logical
{ a0 U teve! trom clock 1 or clock 2 9 Cy = 15pf, R =400 24 35 ns

. H 10 outputs
926 | toeuwus #

— SEE ORDERING INSTRUCTIONS PAGE 1-1 —




CIRCUIT TYPES SH5495, SH7495
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

schematic

OUTPUT 1

ouTPUT C
%
J

ouTPUT B

OUTPUT A

TND

w3

(B

|

b
{
$
!
{

I\yj\ 4 L

J(!

R} e

--‘:w——;_'.—." T - : } i :’
. YN : . . -+ ii
. I~ PIE NS
- M i a— b
— e W it

A ! L,_q i3
2 | HS
. { i
s ‘LZ 6 ;“

o e & 3

ER-S H z

iz Z3 S
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CIRCUIT TYPES SN5495, SN7495
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

PARAMETER MEASURENMENT INFORMATION
* d-c test circuitst

Yee
V. V. & AODE
1 A} ) O
nio int1) CONTROL
. SERIAL
OPEN — OPEN —] INPUT
0o A
. 8
C
o
OPEN — OPEN —| CLOCK 1
CLOCKO— CCCK CLOCK 2

’ - 3V
. 7( 1.5V 1.5 \( CLocK 15V 1.5V
ctock A b g N\ OV
re¢—- - et 2205 gy

TEST YV

2ut(0)

FIGURE 2

V. v ODE .
- " CONTROL sink
v - SERIAL
in{}) O INPUT A
—d A B f———
\ —8 v \
Cour(iy OPEN< ¢ b out (0¥
e 5 oPEN CP
CLOCK O <l CLOCK O CLOCK 1 D, I
] S OPEN —{ CLOCK 2 i
—_ -3V
cLocx L5V Y
- | . oV
bt—— 2 20 ns ~—pi
- TEST V
+(C)
FIGURE 4
' Vee
? . TEST TABLE
s W [ TEST T arpvisv APPLy SND |
_[ocs |
oot MODE CONT2OL CLocN 2 NONE '
4.5 Y Ol kezial
Y — ot A SERIAL INPUT NONE MODE CONTROL
)| gge bl 8 b—o INPUT A MODE CONTROL NONE
Vi O—— TET CPEN
in TET 3 e INPUT B MODE CONTXOL ONE
TABLE p—{C ¢ p—
L 1o INPUT C 1ACDE CONTROL NONE ‘
jctece S INPUT D MODE CONTROL o :
CLcle 2 1
L J1 cLoCK 1 MONE MOCE CONTROL
.L CLOCK 2 MODE CONTROL NONE ]

1. Eoch input i3 tested sepcrately. FIGURE 5

tArrows indicate actual direction of current tjow.
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. ‘(IR(U!T TYPES SH5495, SN7495
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued)

" i.Each o.u'puh.n's tested sepsfcrély. ‘

Vee TEST TABLE
? TEST * APPLY 4.5 7 APPLY G
= MODE R ON Cx
F T——CONTROL MODE CONTROL NONE Loz
4.5 Vo—— ssRPmTL A SERIAL INPUT FACDE CONTROL NGNE !
1 INPU —
I INPUT A MONE MODE CONTFTL |
in(f sgg [ Ja Bp—— e |
Vi, o= r1est | ls OPEN INPUT B NONE MOCE com«i
TABLE -g G INPUT C NONE MODE CONTF DL
T ciock 1 o INPUT D NONE MODE CONTECL |
] CLock 2 CLOCK 1 MODE CONTROL NON i
~ _L CLOCK 2 NONE MODE CCNTPOL |
- = FIGURE 6
Vee
MODE
Vin(1)0= CONTROL
oren—{ SEIAL 4
- A Bl —»o
B
C cl— 5
D 1
oren—Jclock 1 bl ) o3

FIGURE 7
Vee
Ty 'cc
v MODE
in(1) CONTROL
SERIA
OPEN | 1NPu]!' A p—
V. o A 8
in(0) 8 OPEN
c Cl
D
—Jcock
CLOCKO—I: CLOCK 2

CLOCK

FIGURES

tArrows indicate actual direction of current flow.
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CIRCUIT TYPES SN5495, SN7495
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

switching charateristics

INPUTS v QUTPUTS v
cC CcC
A B A B CD
i T |
PULSE — 1 R 400 Q 1
GENERATOR - | MOOE
ATOR A[—# 2vo—o ! CONTROL 1N3064 | 1N3064  1N30G4 4
(See Note 1) 0\l SERIAL N—s - PPt |
- , INPUT ) il < nsogs | |
— L | A i
= = 1 t | 15pF |
i 8 e I = . =1
' ¢ | I
PULSE ) | D LOAD CIRCUIT 1
GENERATOR 8 —Nlo  lciock L o J
] hDSS)I U N S (N S 9
(See Note 1) ] CLOCK 2 r LOAD CIRCUIT 2
Bum & L (Seme o5 Load Circuit 1) _;
L 5 _J__ M= " loapcrcars” ~ 7
s1 - (Same as Load Circuit 1) !
b e |
| i IR
LOAD CIRCUIT 4
TEST CiRCUI b
Circu R (Same os Load Circuit 1) !
MRS it s b S Jd
"hotd  “*hold “hotd | “hold
-l
Y —’: o - }-4——'0 I : _____ —— v
INPUT A 1 | : I
(DATA) ! | l 1L5v
v v A I
= | i I ov
ht="setup(0) ~>J| r‘—'mmp(‘)"’f |
"hold(0) e—] be—a thoia1)
I {
o 1 ! ———3v
INPUT B !
(CLOCK 1 OR 2) :
1 |
' iy ! ' ! t ! ov
1o bt ] pa—'0 | —blp(clock)}d-
| ! v
ouTPUTS I ! out(1)
A,8,C,orD i :
|
i I 1
P S — = Your®
] i |
—pd 'pdo""' gy e
VOLTAGE WAVEFORMS
NOTES: 1. The pulse generators have the following charocteristics: Vgen -3V, ty - o 10 ns,and
zou’ =50 Q. For pulse generator A : 791 20 ns and PRR = 500 kHz. For pulse generator B : 'p 2 15 ns and
PRR = | MHz, When testing f vary PRR.
mox
2. /oltgge values are with respect to network ground terminal.
3. Cl includes probe ond jig copacitance.
FIGURE 9-SWITCHING TIMES
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CIRCUIT TYPES SH5495, SH7495
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

' - " PARAMETER MEASUREMENT INFORMATION

recommended moade control setup times

SRIAL ST e\ -
INPUT ,
in{0)
v,
cockyT, /N e\ T = )
INPUT _/—\\I.S v }/t_;;—\ i
' i ; Vint0)
| v
1

CLOCK 2
INPUT

v
OUTPUT A m
Vou ()

VOLTAGE WAVEFORMS

NOTE: Input A is ot vin(O)'

FIGURE 10-MODE CONTROL SETUP TIMES

Lmrense |

PRNTED N Uva
Tl canng! ossume any zespons.d-lily for gy artuts shown

TeExas INSTRUMENTS of teprevsnt ISt they are free from garest it ngement
INCORPORATED TEXAS INSTRUMENTS RESERVES THE RICHT TO MAKE CHANGES AT ANY TiMg
FOST OFFICE 80X 5012 + DALLAS TEXAS 75222 IN ORDER 10 IMPROJE DESICN ANG 10 SUPPLY T<E BEST PRODUCT POSHIBLE
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. ' MSI 4-BIT BINARY COUNT
‘ . . A FAIRCHILD CC!.iPATIBLE CURRENT SINKING LOGIC PROD:
i .
‘ GENERAL DESCRIPTICN — The 9316 is 2 high speed Synchronous 4-bit :mary decade counter. It is a PHYSICAL DIMENSIC
i synchronously presetable. multifunctionzi MSI building block useful in a izrzz number of counting, digital
i integration, and conversion appiications. Szveral steges of synchionous opitzticn are obtainable with no
3 external gating packages required through an internal carry iock-ahead counting t2¢hnique.
% : e en fmiemat cary : ‘ ‘ DUAL IN-LINE PACKAC
D
¢ FEATURES: : .
‘ : o SYNCHRONOUS CCUNTING AND PARALLEL ENTRY
? o DECODED TERRUNAL COUNT
H . . o BUILT-IN CARRY CIRCUITRY
;‘ - o TYPICAL POWER TISSIPATION OF 300 m'y .-
;‘ o THE INPUT/OUTPUT CHARACTERISTICS PAOYILC EASY INTERFACING WITH FAIRCHILD DTuL, Joe. 378k -
. LPDT.L, AND TT.L FAMILIES (CCSL). e
: ! e ALL CERAMIC HERMETIC 15 PIM DUAL IH-LINE PACKAGE AND FLAT PACKAGE . }: AVERRNRL
: o INPUT DIGDE CLAMPING B ;{
N '
: ABSOLUTE MAXIIAUNY RATINGS (2bove which the useful life may be impaired) J::: }
: Storage Temperature —65°C to +150°C - A ‘—_/ ‘T‘L-—J
4 Temperature (Ambient) Uader Bias —55°C to 4-125°C 35
: Ve Pin Petential to Greund Pin —05Vto+7V
. Voltage Applied to Qutputs for high output state ) —0.5Vto Ve value :'Om vaed 1o sertan v mei o
Input Voltage (D.C) —05Vto +55V 300~ cvnters Tney are purgosely ShiFEEd o
. “positive” | 375y misghgnment to 1aci.i3le =
' ~ -7t ORDER- INFORMATION — Spscify USS331EXXX for 16-pin Dual in-line Pzziage, U3L9316XXX for 16-pin
H flat Package where XXX is 51X for the —35°C to +125°C temperature razg2, or 53X for the 0°C to 75°C
: : temperature range. N FLAT PACKAGE
< . LOGIC DIAGRAM
, 3 3 4 5 6
' . T—jep?t 2g 1 72 By
10 - et 9315 wcp— 15
- 2 LY 0 B 0 Oy
; 141312 11
i Vec="Fin18
;;.» 6nd = Pin8
v
H
i
14
H
<
§ ‘ 4 ;*:\r--‘- ate? Jxr}'-v’fjs“x‘c -ew-v'
S&I\/!LJJNDL”
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORINIA, ($15) 952.5011, TWX: 910-379-6435 A DIISION OF FAISCHI D CAVERA AND 1en s1PMes 807




"’.———'

FAIRCHILD MEDIUM SCALE INTUGRATION « 9316

~4CTIONAL DESCRIPTION — A clock buffer and inverler drives the four clocked RS master-slave flip flops in parallel, so that synchronous operation

. pstainad. When the clock input (CP) is low, the slave is sieady, but data can enler the master via the R and the S inputs. buring the low to high
,,:-,r CP, first the dala inputs (R and S) are inhibited, so that a later change in the input data will not affect the masier; secondly, the now
.::-3-:., Liermation in the master is lransferred to the slave and is reflected al the outputs. VWhea the transfer is compleied hoth the macter and
-; glave are steady as leng as the clock input remains high, and repardless of ihe logic stale at any other input to the device. Duning the high to
- transition of the clock input, first the transfer path from master to slave are inhilited, leaving the tlave steady in its present state, secondly, the
.y inputs (R and §) are enabled so that new data can enter the master. As a result of this synchronous operation higher clock frequency is
:_';:":'te and much less external logic is requited in most applications. Some restrictions are placed on the manner of selection. First, the transiion
;A CEP or CET from high to ow or of PE from low to high may only be done when CP is high. The remaining transitions may be made by following
..s setup and telease limes specified under “Switching Characteristics.” The asynchroncus MR clears the counter independent of any other inpul.

<te: CF (count cnable) == CEP o CET
‘czcn’QQ.Q[ .Qz.Qj

LOADING RULES

’

CCSL LOAD AND DRIVE FACTORS TTel LOAD AND DRIVE FACTCRS

2720, 881
. ) §$ 3 4 5 6 2 _2/3 2/32/32/3
‘ L l ‘ jl 3‘ af sl s
. 12/10 7 Pl Py Py Py Py "-% CoPt Py B P Py 5
L 24/20 l 10 o 976 1 15 12/60 2 'y e 3§ wf—= 6
: 2 cr‘:a S 0 0 0 2GR Y & & O
T l IT lf:l 13 14 11
1 1413 2 1 1 ¢ 6 6 6
12—
12/860
) Ycc = Pin 16 Vce = Pin 16
4 6nd == Pin 8 Gnd = Pin 8
i
- (1 U.L. =1 TTul input gate load)
i

1ZTRICAL CHARACTERISTICS (T, = ~55°C to +125°C, Voo = 5.0 V 2:109%)

] LIMITS ‘ -
g»mﬂBOL CHARACTERISTICS -55°C 4-25°C +125°C UNITS CONDITIONS & COMMENTS
v MIN. MAX. [MIN. TYP. NMAX. | MIN. MAX
'_"@ ~ Output High Voltzge 24 24 27 24 Volts Vee =45V, 1oy =—036mA
. Yo | Culput Low Voilage 04 02 04 04 Volts | Voo =55V, o, = 96 mA
~ Ve =45V, I, = 744 mA
é; L Input High Voltage 2.0 1.7 14 Volts Gueranteed input high
P . threshuid for ail inputs
* v, Input Low Voltage 0.8 0.9 0.8 Yolts Guarantsed input lovi
~ threshold for all inputs
Lk Input Load Current —~16 —10 —16 —~16 mA
i MR, CEP _
o Input Load Current -32 —20 -32 -32 mA Vee =55V
} CP, PE, CET Ve =04V
: sk Input Load Current -1.07 -0.7 —1.07 -1.07 mA
: Py PP, Py . e :
L Input Leakage Current 60 10 60 60 uhA
7 MR, CEP
v Uy Input Leakage Current 120 20 120 120 wA Ve =55V
2 CP, PE, CEY V=45V
A Input Leekage Curreat 40 70 40 40 #A
H P, P Py Py
: '3-68
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f ELECTRICAL CHARACTERISTICS (T, =0°Cto +75°C. Voo =50V =59%)
: Lmns
‘
! SYMBOL CHARACTERISTICS . 0°C +25°C +75°C UNITS CONDITIONS & CiomM
i : MIN. MAX. | MIN. TYP. MAX | MIN. MAX
i Vo Output High Voltage 24 24 30 24 Volts | Voo :=475V, I =036
Vo Output Low Voltage 0.45 02 045 1045 Voits Voo =525V, Ig, =96 mA
; o ' Vi =475V, 15 =85 mh
: Vi Input Righ Voliage 19 18 16 Voits 1 Guarantzed input high
! threstiold for all inputs
H Vi Input Low Voltage 0.85 0.85 0.85 Volts | Guarantead input fow
. thresho!d for ali inputs
I Input Lcad Current —16 —-10 -16 —-16 mA . ’
MR, CEP .
2 Input Load Current —3.2 —20 -32]|. -3.2 mA Vee =525V
CP, PE, CET : | Ve=o04v
%1, lnput Load Current -1.07 -0.7 —-1.07 —-1.07 mA
PO’ Pl' PZ' P3 '
I Input Leskaze Current 60 10 60 60 .
MR, CEP '
21, Input Leakage Current 120 20 120 120 A Vee =825V
CP, PE, CET Ve =45V
i . %l Input Leakage Current 40 70 40 40 uA

Po. PP, P,

SWITCHING CHARACTERISTICS (T, = 25°C)

SYMBOL CHARACTERISTICS FIN. TYP. MAX. UNITS CONDITIONS & COM‘.‘E‘E
Lar Q| Turn-Off Delay 20 ns |
tg_ (Q Turn-On Defay ‘ 15 ns éCC T,S‘OFV
N £

R ((3) Tarn Off Dalay For TG I s Gty
i, (10) Turn-On Gulay for ¢ 20 ns ;
t, (SE) _ Set-Up Time for CE - 14 . ns Vee =50V
t€E) Releasa Time for CE 12 ns CL = 15pF (Fig.2)
t, Set-Up Time for Data 13 : ns
N R . — Vee =50V
- eleass Time for Data 17 ns cc

- C, = 15pF
t, (PE) Set-Up Time for PE 30 ns (Fig 3

- 2

t (PE) Rufease Time for PE 28 ns .
ty_ (M%) Tura-0a Dslay for MR 33 ns Vee = 5.0, C. = 15 pf (
by Propagation Celay %or CET fo G 14 ns Voo =509, C = 155 &

SET-UP TIME: t; is defined as the minimum time fequired for the logic level to he present at the logic input prior to the clock transition fror
to high in order for the flip-ficp(s) to respond.

REL[ASE TIME: t, is dufined as the maximur time allowed for the logic level to be present at the logic input prior to the clock transition for
to high in order for the flip-fiop(s) rot to respond,

oo e A, o st &
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_§ ANTAL RESERVEREDE POSITIONER = ¢ .
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