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VIDEO MEMORY DISPLAY

Abstract B

Now the adventage of Image Processing Technology
have been used in many applications.Video Memory , the
important part of this process,can get. the graphics or
photograph from video camara ( ANALOG Signal) and converting
to digital signal then keep it in RAM (Dynamic RAM).After
that it get the DATA from RAM to display in CRT monitor
.In this project provide the video memory display,getting
data from RAM to display in CRT monitor ,is developed its
resolutions from 256x256 dot to 512x256 dot uses 128 Kbyte
for memory 1 page graphic picture with 8 levels contrast.This
project is the part of Image Processing System composing of
Interfacing the IBM PC/XT part,Scanning control part,contrast

and stéring DATA part all of them are the basis of developing

in computer graphics and other advance design features. .
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NITNARDY ﬁwqwmaouqunnoﬁQQﬁm1nsﬁnﬁ

H-BLANK ton 16 microsecond

Al NiyseN e 15151.15 Hz

V-BLANK ton = 5 millisecond

ﬂawuﬁ = 38.46 Hz
H-Sync tem = 8 microsecond
V-Sync ten = 1 millisecond

ANA1INNAURTA (error)

aq213il H-BLANK = (15625-15151.15)x100/15625

fanusyaon 3%

a218fi V-BLANK = ( 38.46-25)X100/25

Jaausyan 53%
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L]

L yso.!
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nwswaanaﬁmmﬂunqueuﬁnﬁunfga(dn)
niﬁwzudﬁoLﬂuammﬂmﬁtﬁmﬂuﬂuaaosaunﬁsmﬂaﬁuﬂaedoﬁussuqa
WANRNY (BUSCPU uaeilw 2 a¥e) azdoingifiuin Ra nqﬂa¥ﬂaﬁmmﬁmnﬁanﬂ
udamuenids  €2912adenanafRadasunedyyin H-BLANK duiae €29l Ra
wanadan 241 fugdaefdauiatoanivad adrdyyrasununuauny syl duafy
BUSCPU avupaivaudaads dui duaty artfudae i anniti Fuawnui Afafunuannau
Fauseaaniddn s Aadudeunuscpu fuH1GH aunssﬁakﬁﬂﬁmmﬁmuuﬁqdfﬁﬂﬁ

Ra Mqanwsa¥ﬂ¢nﬁan

N1INAKRBY

Ra ton =50 microsecond
tocs =16 micrisecond

tonttors=66 microsecond

FeWumaauil H-BLANK

1/t onttore=1/66 microsec

= 15151.15 Hz
BUSCPU tre = 2.85 microsecond
da91 90 dusunuiAaduuuen = ton—tre

50-2.85 microsecond

47.1%5 microsecond

Lﬁaﬂowuﬁﬂunﬁideﬁaga=1o.695 MHz Qsﬂaﬁuouqﬁﬁtﬁﬂﬂuuuaﬂ

10.695 x 47.15

504 90
ANAI1NNAURNG (error) aﬁnaﬁuquanuuauaunanuuu%ﬁsﬁﬁﬁu 512 A

512-504/512 x 100

error

1.6 %
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MMaunilausuin

C—RAS 4av¥l 175 nsec ndgyn  VMRQ.BUSCPU
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CX e FFFR
MOV AX,0000 "
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START ST MmT
:: N g8

MOV  AL,0000

MOV DX,02F0 SET
. ADDRESS
OUT  DX,AL rEFE
CALL 0114
MOV  AL,01 seT
&X = FEFE
MOV  DX,02F0

OUT  DX,AL

CALL 0114 eor |

DATA

INT 20

MOV  AX,A000

MOV  ES,AX
MOV DI,0000 R
QUT PORT
MOV  AX,O0FF B\ ;
MOV  CX,FFFF
REPZ’
NO

STOSB
RET

(v v P :

Vo ﬁawua1uw1ﬂ1uﬂa1ﬂﬂaanuﬂaﬂuaswuaauwﬂ3Uﬂun1iuna1utmu
samwaaLuaeny  Tagluelas n11tﬂwwaiwﬂwunu1uﬂ1aqwﬁa1u1nlmuaan1w
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un 321 7N AYITUWA

arnasatuandnnrsdnefui savanrTasdne sruariduagaeniv
(Resolutions) AMNi1A¥ 256 9@ x 256 3@ #anau waiflu 512 9a x 256
qﬂﬁanﬁwﬂﬁtﬂu\dﬁﬁmmﬁmsunouu?aﬁnﬁsﬂntﬁuoﬂaonﬁw

wararnrsodenrunnuidfonden auaudeanainifiv 8 seduuy
QﬂTMiﬁﬁﬁTﬂuﬂﬁTUiuniuﬂQUQNﬁﬁUWﬁGLﬁéﬂd woili §a $34 Endiing

sruuiladdidosaandaannigeds 10.695 MHz  Feknerrietu
t?nonﬁssauaﬁuuﬁnﬁozﬁuazmﬂﬂﬁ;ﬁﬂnqssquﬂaadauqoasdoﬁ

- dauafﬁoﬁmmﬁNQQUQNTwsﬁﬁﬂ

- fquwasusy n1fa(RAM CARD)

ﬁﬂufudquaqﬁoﬁmmﬁmnouQNTWSwﬁﬁﬁuaﬁuﬁsnu¥u\ﬁévuﬂqﬁﬁu
panrfuaatdnauaursassmivdyyaaitutanad aodn sutvaitad fuunaafa
agvdddanasitanusuiin $adpulse) ﬁ%uﬂﬁunan¥aﬁnqqun5ﬁawﬂnaﬁ va
291 nﬁsﬁugﬂnﬁuﬁaotnéaoﬁtﬁuﬁnumzuﬁuugoé(sampling) nn g fudgyaad
drerdunarenne W&nrndgyinadetindefinsvandaainniawsia  (error)
vEaudan

Fwdudaunsunrfatiunannasifursasuantstiandaidariua
ﬁaeﬁwmﬁmiunquxﬁﬁuﬁuﬁﬂsﬂaoawnﬁaaﬂﬁnqqutéaﬂunﬁsdoﬁﬂyagawﬁﬂﬁﬁ
Ayyrnsunaut duuutudings Feavusanguuannunttafaiay anwitdTenna
aranandanavusiadiyTe TusdElddn
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TTL TYPES SN54165, SN54LS165, SN74165, SN74LS165
Msi PARALLEL-LOAD B-BIT SHIFT REGISTERS

?
BULLETIN NO. DL-S 7611376, OCTOBER 1976

. Complementary Outputs SN54165, SNSALS165. .. J OR W PACKAGE .
SN74165, SN74LS165 ... J OR N PACKAGE
e Direct Overriding Load {Data) Inputs {TOP VIEW)
FARALLEL NPUTE
® Gated Clock Inputs Vee e BT x|

Wiy uwiin o ’

» Parallel-to-Serial Data Conversion
TYPICAL MAXIMUM . TYPICAL
TYPE CLOCK FREQUENCY POWER DISSIPATION
‘165 26 MHz 210 mw
‘L5155 25 MHz 105 mwW
description = A T ouT:
The ‘165 and ‘LS165 are.B-bit seriai shift registers Fagauisl ey
that shift the data in the direction of Qa toward positive logle: e description

Qp when-clocked. Parallel-in asccess to each stage is
.made available by eight individual dirzst data inputs
that are enabled by a low leval at ." @ .nift/losd
input. These registars also feature gated clock inputs
and complementary outputs from the eighth bit. All =
inputs are diode-clamped to minimize »
transmission-line effects, thereby simplifying system
design.

Clocking is accomplished through a 2-4nput positive-NOR gate, permitting one input to be used as a clock-inhibit
function, Holding either of the clock inputs high inhibits clocking and holding aither clock input low with the
shift/ioad input high enables the other clock input. The clock-inhibit input should be changed to the high level only
while the clock input is high. Parallel loading is inhibited as long as the shift/load input is high. Data at the paralls!
.inputs are loaded directly into the register on a high-to-low transition or the shift/load input independently of the levels
of the clock, clock inhibit, or serial inputs.

FUNCTION TABLE

INPUTS INTERNAL

SAIFT/TCLOCK T [ e riaL [TARALLEL] QUTPUTS OU;PUT
LOAD |INHIBIT A...H | Qx Qg L

L X X X a...h " s b h

Ho | L L X X Qa0 980 | CHo

H L t H X H Qan| Qgn

H L t L X L Qap Qgn |,

H H X X cX Qap Qgo QHo

Seea axplanation of function tabies on page 3-8,

schematic of inputs and butput

185 ‘LS165
IEQUIVALENT OF EACH INPUT|TYPICAL OF BOTH OUTPUTSH] EQUIVALENT OF EACH INPUT [TYPICAL OF BOTH OUTPUTS
. - v
Vee - - Veeo 120 1 NOM ce
wan - -
Pea NOM -
INPLT - o ouTPUT
ouTPUT -
N - Clock, clock inhibit: Req = 17 k12 NOM
Paratial inputs,
Shift/icad: Mg = 3k{INOM et input: Rgg = 24 kN2 NOM
Omarinputs Agq = 8 x1l NOWM Swtifioag: R:: « 57 k0l NOM ;’J
nem——’
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TYPES SN54165, SN541S165, SN74165, SN741S165°
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

functional block diagram

PamaLLEL
T

c °
[mn o

FALIT T PRESET
® ] -]
i . 233 -ENI oL
staaL hel N
s ._.D,;ﬁ [ SRS "oy L -
cLiae cutan cLean
F LIS P31
[C1Y)
4
2]
€LOCR =i
.
cuocx 18
gt

typical shift, load, and inhibit sequences

LL0Cx

CLOCK it

BENrAL NAUT

|

SHETAOAD

'

:

»
oy [Ep-

-z I -

PRI " BT £ N Y| o

rx
»

DaTA 2

L

~

OUTPU? Oy

ouTrut By

b

|

~ - v " L - S 3
| 5 S " S L] L - L
T
l—. o :l' AL Bary

10a0

absolute maximum ratings over operating free-air temperature range {(unless ctherwise noted)

Supply voltage, Ve {see Note 1

Input voltage: SNB4165,SN74165 . . . . . . . . . . . . . . . . e 4 v v e . . . .. BBV
SNB4LS165,SN74LS165 . . ¢ . . . . . . . . . 0 0 e e e e e e e e e o2V

Interemitter voltage (see Note 2}

55V

Operaxingfree-airtemp_er‘aturerange: SN54165,SN54LS'165; PR :—;55°Ct‘0125°C

Storage temperature range

—

SN74165,6N74LS165 . . . . . . .. . . . . .. 0°Cte7°C
e e e e e e . ~65°C 10 150°C

OTES: 1. Voltage values, axcept interemirter voltage, are with respect 10 network g'rnunu terminal,
2. This Is the voltage between two amitters of & multiple-amittar transistor. This rating applies tor the 165 to the shift/iosd Inputin
conjunction with the clock-inhibit inputs.

|
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TYPES SN54165, SN74165
PARALLEL-LOAD 8-BIT SHIFT RE

GISTERS

recommended operating conditions

SNS416S SN74165 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 {4.75 5§ 525 v
High-level output current, lgy —800 ~800 | kA
Low-leve! output current, I 16 16 [ mA
Clock frequency, foiock 0 20 0 ‘20 | MH2
Width of clock input pulse, tw(clock) 25 4 25 . ns
| Width of 10ad input pulse, ty(load) 15 15 ns

Ciock-enable setup time, tg,; (see Figure 1) 30 30 ns
Paralle! input setup time, 1, {see Figure 1) 10 10 ns
Serial input setup time, 1y, {see Figure 2) 20 20 ns
Snift setup time, tg, {see Figure 2) . 45 45 ns
Hold tme at any input, ty [s] 0 ns
Operating free-air temperature, T p ~55 128 0 70| ‘C

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

SN54165 SN74165
PARAMETER TEST CONDITIONS? - s UNIT
p, MIN TYPT MAX [MIN TYPI MAX
] ViH _ High-level input voltage 2 ) 2 v
Vi Low:-level input voitage 0.8 08} VvV
Vik Input clamp voltage Ve =MIN, 112 -12mA ~1.5 -1.5 v
V. =MIN, Vig=2V, 5
VoH High-ievel output voliage cc i 24 34 24 34 \'4
SV =08V, lgy=-800uA
v Low-level output vol PRCI L [ ERe X o 0 04 Vv
ow-level output voltage X .
oL y g VIL=08V, 1oL =16mA AN [925) 2.4 3
[ input current at maximum input voltage Veg = MAX, V=85V 1 1| mA
" | shif/toad 80 80
-t High-level input current Vv =MAX, V=24V A
H 9 s Other inputs g ! Y 40 40 #
| Shaft/load - -32 -3.2
i Low-level input current Ve = MAX, V=04V mA
. L ey e Otherinputs e ! -1.6 -16
H los Short-clrcuit output current§ Vee = MAX -20 -55| ~-18 -55; mA
{ icc  Supply cuerent Vee = MAX, See Note 3 42 63 42 63| mA
NOTE 3: With the outputs open, clock inhibit and clock at 4.5 V, and a clock pulse applied to the shift/load input, Igc is measured first
£ with the parallel inputs at 4.5 V, then with tHe parallel inputs grounded.
! tFar congitions shown as MIN o? MA X, use the appropriate value specified Lnder recommended ope-ating conditions,
tan typical values are st Ve =5V, Ty = 25°C.
Snot more than one output should be shorred at a time, N
i
switching characteristics, Vg =5V, Ta = 25°C
f
FROM TO
f PARAMETERY TEST CONDITIONS MIN TYP MAX|UNIT
[ {INPUT) {OUTPUT)
! max 20 26 MHZ |
K . 21 31
lal Load Any ns |I
IPHL . 27 40 .
t 16 24 i
'P"” Clock Any Cy = 150F, Ry = 400 12, i ")
PH
’ L See figures 1 thru 3 i
PLH . 11 17 ¢
H Qn noy
PHL . . 24 36
t = 1 27
PLH H Gn 8 ot
PHL 18 27
fmax = maximum cleck frequancy
pLH = Propegation delay timae, tow-to-high-level output
tp| = Propagation delay time, high-to-low-tevel output —
| .
ol
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TYPES SN54LS165, SN74L8165
PARALLEL-LOAD 8-BIT SHIFT ‘REGISTERS

recommended operating conditions s
SN54LS165 SN74L5165
UNIT
- ) X MIN NOM MAX | MIN NOM MaX
Supply voitage, Voo 4.5 S 5.5 |4.75 5 525 v
High-level output current, 1oH -400 —400 | uA
Low-leve! output current, IgL 4 8| mA
Clock frequency, feicek i 0 ., 0 25 | MMz ]|
Vidth of clock input pu'se, twiclock) 25 25 ns
Width of load input pulse, ty {ioad} 15 15 n
Clock-snable satup time, 1y, (ses Figure 1} 30 T 30 ns
Paraliel input setup time, g, {see Figure 1) 10 4 10 ns
Serial ingut setup ume, tg, (see Figure 2) 20 20 . ns
Snift setup tme, tg, (388 Figure'2) 45 45 ns
Hoid twme at sny input, th ) 0 ns
Opersting free-air temperature, T =55 125 0 0] °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54L51865 SN74L5165
_PARAMETER N TEST CONDITIONS? MIN TYPT MAX |MIN TYPT MAX UNIT
ViHq High-lsvel input voltsge 2 2 \
Vj,  Low-leval input voltags 0.7 08} V
Vik Input clamp voltsg2 Vee = MIN, ij= =18 mA . =15 -15] Vv
VoR Highdievel output voltape :ff_'\:::;“ :'c;: ::’o'o a| 28 35 27 3s v
Vee = MIN, loL =4 mA 025 04 025 04| v
Vor Low-level output voliege ViH=2V,
ViL = Vi max, | 'OL"8mA 035 05
input current at Shi‘t/loes - 0.3 0.3
i maximum input voltsge | Other inputs vee® M\Ax' XPRX 0.1 0.1 mA
I Low-level input curcent Z:::{':‘.:u“ Ve = MAX, V=27V gg - :g uA
ITH Low-level input current ;::::':::u“ Veeg = MAX, vy -‘0.4 \ :;f :;'i mA
los  Shert<ircuit cutout current§ Vge = MAX —20 —100 | ~20 —100 | mA
leg  «Supply current Vee = MAX, See Note 3 21 36 21 36 | mA

“ZTE 3: WIith the outputs eaen, clock inhigit snd clock 8t 4.5 V, and 8 cloek pulse applisd to the shirt/load input, o is meesured firet
wizh the pearellel Inzits at 4.5 V, than with the carsllal inputs grounded;

" Zor congitions shown as MIN or MA X, use the sppropriste value soecifiod undar recommaenaed cperating conditions,

CAlzypical values are st Ve =3 Y, Ta = 2s°c.

"\t mers then one output should s shorted at a time, and the durstion of the short-circuit should not sxceed one yecond,

switching characteristics, Vgc =5V, TA =25°C

PARAMETERY Y o TEST CONDITIONS MIN TYP M NIT
' LINPUT] {OUTPUT) MAX UNI
fmax 25 35 MH2z
1
PLH Load Any . %
tPHL , ; 22 35
id p 27
w:’: Clock Anv CL=15pF R =20, 28 :g i
See figures 1 thru 3
PLH H au 625 |
tPHL 21 30
1PLH " 8 734
—_'PHL 16 25

maximum clock fresuensy
propagation defay ti—s, Icw to-high-leval output

“ta| = sropagstion defay time, nigh-to-low-leve! output

. TEXAS INSTRUMENTS 1215



TYPES SN54165, SN54LS165, SN74165 SN74LS165

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

S1S3L ONIHILIMS SWHOA3IAVM 3DVLIOA-Z 3HNOIS
HOd LINDHID AVO1-E 38NOIL AT =197 ‘6915, 40) 1A §'1 @ 198 '5YL, 109 D

PARAMETER MEASUREMENT iINFORMATION

‘POOCNI 818 $3DOIP HY '8 . su9 > hsugt BN s91S7. do) itu 0L 5 K 'su oL > 1 '59L, S0} 1 05 = 1102
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‘ ! [YRX T
HD 1nding 18 Paioluow ese s ntay *moy 88 Induy LIGIYUL- §30|D AUl Pue sindu) e1ep 1yt oYL 'Y SILON
d M .
1
LNdNI
= = plelolnie)
id_ld-ld oIl _ 1531 H3ANN
TNTRTN g’ 10dLNO WOH 4 L0dNt
& kR
Ty
20A ANIOd R
1s3L a avo
1A /1L31HS
AT -
) SWHO4IAVYM 3DOVLIOA-L 3HNOS ACL = IAGEIGT, 105 IA 6L = 1M A "Gyt 103 'Q
sug s hisugls 60180, 40
sugL s hsuDL %4691, 405 15 06 &= 1797 %06 % 81942 AINP ‘THW | > U d ($311sLmDRILYD BuIMOo][0) a1 2ARY $101020UsD a3 nd Indug 3yl ')
“andup H 0101 POPEO) S1 B1ED I8 YBIY ‘1581 01 JOId 1)
)
“o "Mmo| 81T Induy JELIbs Byl pue sindur wlep s Bujuewes oy ‘v (SILON
AY
Hyy
h 1 ANdLno
TH e =
|
ILIVN Il- —_— | Ho
i1ndino
.
I ! avon
TL A4S

|
| |
! (3 Pue v sa10n Fus)

S LNdNE
HONV 2

" 1NdNIt
. AHO0TID
AO |
uby $f #20[2 [LIFN L0OdNI
um sjqesig) . LIDIHNI ¥DOD
AL = e e — -

MENTS

Dw
X«
bec

a

Zc

R

15

Texas. |

7216



TTL TYPES SN54173, SN54LS1I3A, SN74173, SN74LS173A
MSlI 4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS

* BULLETIN NO. OL-S 11721, OCTOBER 1976—REVISED JANUARY 1981

Three-State Outputs Interface Directly .

with System Bus SNS54173, SN54LS173A ... J OR W PACKAGE
Gated Output-Control Lines for Enabllng or SN74173,SN74LS173A ... J OR N PACKAGE
Disabling the Outputs - (TOP VIEW)

Fully lndependent Clock Virtually DATA INPUTS DATA ENABLE

Eliminates Restrictions for Operating in One
of Two Modes:

—— 5% &
vec CLEaR o 20 30 40 ‘G2 Gt

wips ez juijuils

Parallel"Load
Do Nothing (Hold) ﬁj—_'
¢ For Application as Bus Buffer Registers SCEAR 630 366 DATA
ENABLE
TYPICAL MAXIMUM TYPICAL OuTPUT cK
4 CONTROL 10 20 3Q 40
TYPE PROPAGATION cLOCK POWER b g
DELAY TIME  FREQUENCY DISSIPATION
73 23.ns 35 MHz 250 mW rQ
LS173A 18 ns 50 MHz 95 mW 3 1 s alnslisf]l11]8
#__N, J8_20 30 3G clock GNo
description _OUTPUTCONTROL  OUTPUTS
The ‘173 and °‘LS173A four-bit registers include
D-type flip-fiops featuring totem-pole three-state ’ pasitive logic: see function table

dutouts capable of driving highly capacitive or
relatively low-impedance loads. The high-impedance
third state arid increased high-logic-level drive provide -

these flip-flops with the czpability of being connected FUNCTION TABLE

directly to and driving the bus lines in 2 bus-organized INPUTS A OUTPUT
system without-need for interface or pull-up compo- crean | cLocx ' D_ATA ENABLE | DATA a
nents. Up to 128 of the SN74173 or SN74LS173A G1 G2~ D

outputs may be connnected to a3 common bus and H X X X X L
still drive two Series 54/74 .or 54L5/74LS TTL L L X X X Qo
normalized loads, respectively. Similarly, up to 49 L t H X X Qo
of the SN54173 or SN54LS173A outputs can be L t X H X Qo
connected to a common bus and drive ong additional L t L L L L
Series 54/74 or 54LS/74LS TTL normalized load, L t L L H H
respectlvslf. To minimize the possibility that two When either M or N (or bath) is {sre) high the output is
outputs “will attempt to take 2 common bus to disabled to the high-impedance state; however sequential
opposite logic levels, the output control circuitry is operstion of the flip-flops is nat affected.

designed so that the average output disable times are
shorter than the average output enable times.

Gated enzble inputs are provided on these devices for controlling the entry of data into the flip-flops. When
both data-enable inputs are low, data at the D inputs are loaded into their respective flip-flops on the next positive
transition of the buffered clock input. Gate output controi inputs are also provided. When both are low, the normal
logic states (high or low levels) of the four outputs are available for driving the loads or bus lines. The outputs are
disabled independently from the levei of the clock by a high logic level at either output control input. The outputs then
cresent a high impedance and neither load nor drive the bus line. Detailed operation is given in the function table,

.

Copyright © 1981 by Taxas Instruments Incorporated
»
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TYPES SN54173, SN54LS173A, SN74173, SN74LS173A
4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS

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

—55°C to 125°C

Supply voltage, Vo {see Note 1) L. oot i i e
Yo IO L= R T 3 I < R R
LT3 I < - g
Off-state oUTPUTVOITAgE . .t v v v it e e tu s o ianennnnns I
Operating free-air temperature range: SN54173, SN54LS173A . ........... el e e
SN74173,SN74ALS173A ...t i it ei e
Storage temperature fange .. .. .....ev s eae e P e e e et

NOTE 1: Voltage values are with respect to network ground terminals,

functional block diagram and schematics of inputs and outputs 173
’ EQUIVALENT OF EACH INPUT
Vee -
4k NOM
INPUT -
0
Q\-’T’\iT
CONTRIA, N
. 10 h]
e TYPICAL OF ALL OUTPUTS
e > C1
™ @ B Vee
' pata e P = 90 €2 NOM
ENABLE m;::@"% R
P—ED_L J OUTPUT
pata 1) = : :D w© bt
20 L)
<P c1
. - [
2 Neo L 'LS173A
cLOCK 1o
4 EQUIVALENT OF EACH INPUT
| | _| Vee v
DATA 112} | | 12 . 20 k2 NOM
® - —GL 4]
", INPUT —o-R¢ -
3
A y
® b 4
o b 4
4
Lowis '
baTa (0 . :D 1 TYPICAL OF ALL OUTPUTS
QO
ﬂL ct —_—————Vece
16} 100 T NOM
4Q >
" - 'T.[
coean 22
ouTPUT
N N -
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TYPES SN54173, SN74173
4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54173 SN74173 UNIT
. MIN NOM MAX | MIIT™ NOM MAX
Supply voltage, Voo ) 4.5 5 8.5 14.75 5 528| V
High-level output current, IoH -2 -5.2 | mA
Low-level output current, iQL 16 16| mA
N Input clock frequency, feiock 4] 25 [+ 25 | MH2
Width of clock or clear pulse, 1, 20 20 ns
Data enable 17 17 -,
Setup time, tgy, Data 10 10 ns
. Ciear inactive s1ate 10 10
. Data enable 2 2
Hold time, ty T ns
Data 10 10
Operating free-air temperature, Ta . -55 125 4] 70| ‘C

T T

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? MIN TYP} MAX|UNIT
ViH High-level «nput voltage 2 \
ViL Low-level input voliage 08| V
Vi Input clamp voitage Voo =MIN,  1j==12mA -15{ V
. Voo = MIN, ViH=2V,
VOH High-level output voltage 2.4 v
Vi =08V, Igy=MAX
- e =MIN, Vig=2V,
VoL Low-level output voltage cc £ 04 V
VL =08V, IgL=iEmA
Ve = MAX, [Vg =24V a0
10(otf) Off-state (high-impedance stare} output current BA
L Vig=2V Vo=04V -40
It Input current at maximum input voltage % Vee = MAX, V=585V 9 1] mA
%) High-level input current Voo =MAX, V=24V 40 | pA .
IS Low-level input current ¢ Voo = MAX, V=04V, —1.6 | mA
los Short-circuit output current i Voo = MAX -30 —70 { mA
ice Supply current Ve = MAX, See Note 2. 50 72 | mA

"For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditlons,

_:AH typical values sre at Ve * SV, Ty = 25°¢C.

* N3t more than one output should be shorted at a time.

“OTE 2: Igg is fheasured with all outputs open; clear grounced following momentary connection to 4.5 V, N, G1, G2, and all data inputs
grounded; and the clock input and M at 4.5 Vv,

switching characteristics, Vcc =5V, Ta = 25°C, R =400 Q

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
Tmax Maximum clock frequency L 25 35 MH2z
PR Propagation delay-time, high-ta-low-izve! cutout from clear input 18 27 ns
WPLH Propagation delay time, low-to-n.gn-eve! ouious from ctock input CL =50pF, 28 43 0
PR Propagation delay time, high-1o-low-level ouisyt from clock input See Note 3 19 31
1PZH Output ¢nable time to high fevel 7 16 30 s
Bz Output enable ume to low ‘evel 7 21 30
| _'PHZ Qutput disable tume from high tevel : Cp = 5pF, 3 5° 14 o8
LPLz Output disable time from low leve! See Note 3 3 Mmoo 20

“ITE 3 toad circuits and voltage wavelorms are 3%0wn on page 3-10,

NCORPORA
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TYPES SN54LS173A, SNTALSITIA
4-BIT P-TYPE REZISTERS WITH 3-STATE OUTP

REVISED JANUARY 1981

TR ES

recommended operating conditions

SNSALS173A SN74LS173A
MIN NOM  MAX: | MIN NOM MAX uNIT
Suoply voltage, V£ 4.5 5 551475 5 525} Vv
High-level output current, 1OH i -1 -2.6{ mA
Low-level output current, 19y 12 24| ma
tnput clock Trequency, feiock - , 0 30 (] 30 | MHz
Width of clock or clear puise, lyy 20 20 ns
Dz:z enable 35 35
Setup time, 15y Dzte 17 17 ns
Ciesr inactive stzte| 10 10
Mold time, 1n Dz1s enable 0 0 ns
' Dzt 0 1]
Operating free-sir temperature, TA -85 125 4] 70 ‘c

electrical characteristics over recommended operating free-air temperature range

{unless otherwisé noted)

- N _SN54LS173 741817,
PARAMETER . © TEST CONDITIONS? SNS4LS A SN74LS173A UNIT
. MIN TYPT MaX [MIN TYP! MaX
Vi High-teve! input voliage 2 2 v
Vit tow-leve! input voltage . 0.7 08 V
ViK Input clamp voltage Veg = MIN, I = =18 mA —-1.5 -1.5 \Y
Ve = WIN ViH=2V, [
VoH High-level output voltage €9 i 24 3.4 24 3.1 v
Vi = ViLmax  IgH = MAX ,
Vee = Mik, gL = 12 mA 025 04 0.25 04
VoL Low-level putput voltage ce A oL AU
ViL=08V loL = 24 mA 035 05 .
Vee = MAX, | Vp=27V 20 20
! Off-state (high-rmpedence state) output current pA
Otatf) o P Vin=2V V004V | 20 ~20
t fnput current al Maximum input volitage Ve = MAX, V=7V 0.1 0.1 ma
e o e
hWH High-levet input current Vee = MAX, V=27V 20 20| #A i
fL Low-level input current Vee = MAX, V=04V -0.4 -04 | m& |}
105 Short-circun output current § vee = MAX -30 ~130 | =30 —130 | maA
tec Supply current Veg = MAX, See Noie 2 19 30 19 24 | mA

* For condstions shown s MIN o-
Tan typicel velues sre 81 Ve = S V, Tas= 25%¢C.

§ Notmore than one outpul st,ouid be shorted at 2 time,

NOTE 2: 'CQ is messured with sl butputs open: clear grounded follov
grounded; and the clock input anc h a1 45V,

MAX, use the appropriate value specified under recommended operat

switching characteristics, VCG =5V, TA = 25°C, Ry =667 2

ing conditions.

wing momerntary connection to 4.5V; N, G1, G2, and il date

1

TEST CONDITIONS

R
MIN TYP MAX [UND

npon

FARAMETER L
- —
fmax Maximum clock frequency . . 30 50 |
PHL Propagation geley time, high-to-low-tevel ouipul {rom ciear input 26 36|
| <b
PLH Propagation detay time, low-10-high-level output from clock input Ci = 45pF, 17 23] .,
T LS
1PHL Propapation delay time, high-todow-level outpul from clock input . SeeNote 3 22 i I
1P2ZH Output enable 1ime 10 high leve! 15 23,
1pzL . Output enzble ime to low level 18 271 -
1PHZ Output d'szbie 1me from hich level Cy *5pF, 11 L .
wpL2 Output diszble tme from low: level See Note 3 11 LR S
NOTE 3: Load circults snc voltage wavetorms are shown on page 311,
I

*
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NEC

NEC Microcomputers,Inc. 1L PD415
' M+ PD416-1
_ L PD416.2
- 1 PD416-3
: © wPD4165

16384 x 1 BIT DYNAMIC MOS
RANDOM ACCESS MEMORY

DESCRIPTION The NECuPD416is a 16384 words by 1 bit Dynamic MOS RAM. It is designed for
memory applications where very low cost and large bit storage are important dasign
objectives. .

Ttie uPD416 is fabricated using a double-poly-layer N channet silicon gate process
whicheaffards high storage cell density and high performance. The use of dynamic
circuitry throughout, including the sense amplifiers, assures minimal power dissipation,

Multiplexed address inputs permit the uPN 418 to be packaged in the standard 16 pin
dual-in-line package. The 16 pin package provides the highest system bit densities and
is available in either ceramic or plastic. Noncritical clock timing requirements allow . -
usa of the multiplexing technique while majntaining high performance. ’

FEATURES 16384 Words x-1 8it Organization

[ 3
e High Memory Density — 16 Pin Ceramic and Plastic Packages
o Multiplexed Address Inputs
» Standard Power Supplies +12V, -5V, +5V
o Low Power Dissipation; 462 mW Active (MAX), 40 mW Standby (MAX)
s _Qutput Data Controlled by CAS and Unlatched at End of Cycle
o Read-Modify-Write, RAS-only Refresh, and Page Mode Capability
o All Inputs TTL Compatible, and Low Cgpacitance
e 128 Refresh Cycles
e 5 Performance Ranges:
ACCESS TIME | R/WCYCLE | RMW CYCLE
uPD416 © 300ns 510 ns 575 ns
uPD416-1 250 ns 410 ns 465 ns
uPD416-2 200 ns 375 ns 375 ns -
. uPD416-3 150 ns 375 ns 37Sns
uPD416-5 120 ns 320 ns. 320 ns
PIN CONFIGURATION .
¢ ves [0 16{) Vss
. . Ag-Ag Address Inputs
o [2 15 :J cas CAS Column Address Steobe
waire [3-3 14[] Oour Oin Dataln
R L] Dout Data Qut
mas e uPD 13 ] 45 ’ FAS Row Address Strobd
. Ag d 5 416 121 A, WRITE | Read/Write
. r Vagg Power (-5V)
: A2 C ® 1,‘3 A . Vee Powaer (¢5V)
Aq - 10{] As ' Voo Power (+12V)
Voo [: 8 9 :] Vee ) Vss .| Ground

Rav/2



BLOCK
DIAGRAM
E=E .
10 pmrow Sar
g s ane ::‘l'll
‘ i L |- =
Eavennddic 239 -
e
0
—
—o =
> .
. <
s
b sae
y —o@ .
3 il
* Operating Temperature . .. ......... =y S WA AA'Y AN & 0°Cto +70°C ABSOLUTE MAXIMUM
Storage Temperature . .. .. ......o0vesuennn.. psaTravreres) -55°Cto +150°C  RATINGS®
CAIQutput Voltages (D). . oo ie e ot et e e ~0.5 to +20 Voits
All input Voltages . ... ... ot i e o -0.5 to +20 Voits
Supply Voltages Vpp, VoG, VSS @D oo o oo ov e -0.5to +20 Volts
Supply Voltages VR, Ve @ - v ov oo e e e e -1.0 to +15 Volts
Short Circuit QUtPUE Current . ... u ittt 50 mA
Power Dissipation . . . . . . FA N TN AN g, Ji>- 3. 1 Watt
Notes: (D Relative 10 Vgg
@ Relative to Vgg .
COMMENT: Stress above those listed under “Absolute Maximum Ratings" may cause permanant y
demaege to the devics. Thisls s nrns'rmr_vq only and functional operation of the device at thess or
my other conditions above those Indicatad in the coerational sactions of this pecification is not
Impiled. Exposure to absalute maximum rating conditions for extended periods may affact device
reilabiltty,
*T,=25°C
T~ 0°Cto70° y = + .- =
[y 10 70°C, Vpp = +12V * 10%, VBB = =5V £ 10%, Ve = +5V £ 10%, CAPACITANCE
Vss =0V
) : LIMITS TEST
PARAMETER N
1 _ SYMEOL MIN | TYP | MAX unT CONDITIONS
Input Capacitance [
(Ag-Ag). DIN n 4 o
Input Capacitance
AAS, CAS wAiTE | CI2 8 |10 | oF .
Output Capacitance
OouT) Co 5 7 | pF )

IS
~d
1~




DC CHARACTERISTICS -

K FPD416

Tar 0°C10+70°c(D). Vpp = +12v £ 10%, Vee = +5V 2 10%, Vg = -5V 1 10%, Vgg = OV

Lite. 8 TEST
PARAMETER SYMBOL MIN TYP | MAX | uNIT CONDITIONS
Supply Voluage vYoD 108 120 13.2 v @ .
Supoly Volisge vee 45 5.0 55 v ® @
Supply Voltage vss 0 0 0 v @
, Supply Volisge ves -45 | 50| 58| v )
fnput Hgh (Logic 1) -
Voliage, RAS, CAS, ViHe 22 70| v @
WRITE ) ’
tnput High {Logic 1) p
Voltage, all inputs
— v
except RAS, CAS H 24 70 v ®
. WRITE
Input Low {Logic OF .
Volage. all snputs Vi 1.0 o8 v @
B ﬁAS Cas cyching,
4 A .
Opersting Vpp Current [sYs1] 35 m. tRC = tRC Min. @
RAS » Viue. Dour
Standby Vpp Current ippn? . 15 mA- « High Impedsnce
: Retresh|All Speecs . —
vob {excest »PD416-5| 'DD3 25 mA .| RAS cychng, CAS =
VingitRe = 375 ns @
Current wPDA&16:S [ 'DD3 27 mA
= v A
Page Mooe Vpp 3 RAS, ® Vit CAS
Current Db 27 mA cyeling:pe -
225 ns @ -
Operating Vec AAS, CAS cycling,
N Curcent fcer il 1R " 375 Ay @
, . AAS: vinc.
Standby Ve Current ice? 10 10 »A Doyt Hgh
Impectsnce
A1 s
. RAS cyching.
N Aelresh Ve Current Jees 10 10 »A Cas.. Vimc.
1RC 375
. 3 i . RAS 3
Page Mode Vo ‘ a5 ViL.Ca
4 fcce Y- cyehing 1pc
Current .
5 225 ® N
]
Ofx’ump Vpg oy 200 by RAS TAS cychng,
. Current tRC: 375 s
RAS Vine.
Stenody Vgg gg2 100 vA Doyt  Huyn
Current
Impedance
RAS :yfl-n;,
Refresh Vv . —_—
ciresh Vg t8p3 200 wA ) EBE vy,
Curtent -
tRC * A% s
N = ==
% - | Ras- v, . cas
. P, M
. *9¢ Mode Vgg tpgae 200 pA cveing,
Cutrent
e T 225
VBB * -5V.0V <
tnput Leakage . . VIN S 2TV,
{tany input) i = s uA st other ping not
- under test « OV
. i . DouT is disabled,
Outpint Loskage ory | -10 A ] ovevour < 58y
- Ouvtout High Vohispe
Vv 4 v 1 L A
(Loge 1) on | 2 out " -5 ma (D
Outpur Low Vohage ' N
Vi 04 v ) = 42mA
(Logec O) oL X our m
Nown (DT, n 1c he e for LX € 10 15C 2 IRC Imin). Opera on o1 highe: Cycle o ms mith re Guows

BB AL A mDe g1y SNC Ml DOwer DN IION H Do masdie, however, proviewd A0 OPRTI1ING Darprma

. * Swe Fogune 1 tor deraiing curve -
. Allvchages mterenced 10 vgs.
Output vorege wilitwng hom VSE TE Ver when sctivam o meth no corren toeoing For purpowes ©f meinipining *

212 40 JUNEDY MO0, VL My Or reduad 1o VS ma1hout stircimg relresh 0D 116A1 O Db 12 FriemOn Horwver,
e VD Imm) speesfication n npt WA RAEEC o vhey Mmooy, .
DDV DD 910 IDDe Getmnd On cycle rave Ser fuprrer 2,300 8 1o DD himits a1 o1her Cycle rate

2 liccr me lsc‘ PeIE UBOn OBt KaEing Duiing madovt 0F hugh leve! Gats VOg 1 comnectec 1hough 3 low
. smpeconce 113910 wwp) 10 da1a out Avak omer times 1CC £0n11s of lesh age currpnts paly.

’

. ~
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4 PD416 - o

AC
- CHARACTERISTICS

1,70’ Cre+70°C, vpp = 1TV 1 10%. Veg » AV 10%, vgg = -8V # 10%, Vg = OV

. LiMiTS
pPO41E Al pPOAIS2 #PO418-3 »PO4168 TesT
PARAMETEA svmoor | sin | wax | win | max [ win | max Jwini max | miw | mAx UNIT | COMDITIONS
Aandom rerd 07 WTILN .
19 ae m 320
evele urme e s 30 -~ o
Aerd-wras cyce DM 1Mwe 5§78 < .lars s % ~ [+5)
Poge mode cyctetime | tpg 130 278 78 170 180 ~
::m ter trom nac 30 2% 200 - 150 120 ~ [0} @ .
%:_‘E“ e from 1cac 200 res 138 100 o] ~ ®®
Output Dufter
ornatt oeiry w0 ° 20 0 0 o L] ° "] [} 8] ~ @
Tegnuteon 10 .
Toom end tai} 3] 3 o 3 w| 3} w} 3 sl 3 B - @ )
AT orocharge me mne 200 150 120 100 100 e
. AAS putse wdth tmag 300 | 10,000 | 750 | 10.000 [ 200 | 32000 | 150 j 32000 [ 120 | 1000} 8
Ha3 ralg ime mgH 200 185 118 T ® ~
XY puite wigth tCAS 20 | 10000 | 165 ] 10,000 { 138 10000 |100 | 10000 | 0 | 10000 | ~
:':_fm TS astav wmeo 40 00 { 3% [N & | 20 0| 18 ol Mmoo @
. Ta3 e N wcar | - -7, -2 ) o ~ ’
wracherge Lme
Mo soc=em
A tup time tasr ° L] Q [ 0 s
Row so0rwe )
e v tRAN 0 1 k] PN 18 "
Conemn adorens .
-t-ud L tasc o . -0 -10 -1 -9 . ~ . . .
Catuma pod s
T 11e 1CAM ”° ” ss 13 Ll ~
Cobumn sadeeu hokd 4 j ]
1ime ratences 10 tan 190 180 120 ” * ®0 ~
Ly . 3
Red comnmend L K
-tes Tome '‘ACS ] ] ] ] o m )
Haeg comrand
o 1me tACH (] ° ° L] -] L)
Write commend 3 - 5
. -
¥t 1o weH 0 4] s s a0 ~
Wine cammand ¢
Aol tve wea 190 160 10 95 L ~
roloronced 1o WAS .
Wrrte comwrand
po twe 0 7 [ as | . 40 ~ .
W ite commend 1o
TAS tmd 1me ‘AW b L L 0 b7 "
i e commend 10 .
[ oL 2 > o o o 5
Osta-n wiub time 108 ] [ ] ] ] t ®
Oata-n hold tirme 10 ‘90 15 (1Y 48 40 - ~ ®@
Oeisn hotd 11me . .
rieemaaro RAS . | 'OMR | %0 & 120 h b s
‘| CAS pocharpa e
(tor pege mode cr 120 100 ° 0 (] ] "
ey anty)
Petrash oo od MEF 2 20 . 2 2 2 m
WRITE command .
N i wes | - -2 20 -2 ° ~ @
=
CAS 1o WRITE
hadh owo | 140 128 N L 0 ~ (@)
. RAS o WRITE
—— awp | 300 200 %0 19 | 120 - @

Nosws. (D AC mesrurrmonts sseuma 17 = § ™ ,
@ Vime Imn or Vip Imint and Vi Imea) oy retence levels for mesuring 1iming Of ADUt 1l AILS. 113ALION 1enis Me Massured Datnaen Vg o Vi 873 viL
(D The toecitcatn for tAC Iminl 970 TAyC Imenl o7e vied Oaly (0 ndicate EYCie (ma ot sRch proov: 00410 aver the Tull tempersture range 10°C € Ty € 70 €I
- amaured.

@ Assurmes thet treo € MG imws). 1 -n'co o greater TRIA thy Mas Tum fICOMMencord i IAow 4 TR 1ADIE, 1R AC W MCreae Dy 1he drount et taCD
A3coedi TRE vaiuet thown

@ Auvmer et tac # 1ACO Imen).

(© Mussvred =i 8 loed sauivelent 10 2 TTL tosdk end 100 oF

(D 108 mast Grtins 1he 1ms 81 whgh tRe SuBut BCRvan the ODOR L Cust onditon A 18 nat (lerancid 10 DutDvt voltage levels

@ Oowraton mivm 1he 1aCQ IMmas) mit nivres Mot TAAC (mar) can be mel, (RCD tra sl 4 w0 31 8 releeence POunt Oaly, of TRCD 11 PesTer IRan The 1ovsiloeg .
MO Imeat it Then pCCPIs Teme 1 CONtIONed suchurely By ICAC
Yrove o brmeters a8 cofer snced 10 CAS wading sage mn early wrute Cycies snd 10 WRITE lestiny edye 2 Grlayed weete Of 1880-Modity-berste Cycs. -
W CS. LCWD o1 1Ry D ¢ RO1 FELLI T DORTRling paramerert They are wnciuded 1a 150 G2t8 PAret 43 olectr ol chavecter et 0nly. 1 by » twCS (minl, the cvcie
w an arly et Syest and The Gata Out Pr wnil remasn OORN CoCuil Inugh smpedance) 3 TRyD (M), the cycie 4 0 1960-mr1 1% CYCIe Snd the Tata DUt i conten date
cpad Irom the miected coll it nevihe of the sbove MT1 of €OndH10mY 11 3atriled I8 CON0170n Of Tha dets Oul (a1 acces tmal 4 wndRiermungls
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DERATING CURVES

CYCLE TIME tpg (ns)

320
1000 500 400 175 300 250
- RN ARI I8! \
S T, (MAX) 1
-
- .
o -
2 "
- 60
[
= .
w
3
< S0 .
0 1.0 20 3.0 4.0
CYCLE RATE (MH2) = 103/t (ne)
FIGURE 1
' Msximum ambient termnperature versus cycle
rate for €xtended frequency operation. T,
{max) for operation at cycling rates greater
than 2.66 MH2 (teye'< 375 ns) is deter-
muned by T, (max) [ C} =70-9.0x
{eyc's sate (MHz] -2.66). For »PD416-5,
itis Ty trrex) {°C] = 70 - 9.0 {cycle rate
{MHz) - 3.125h
CYCLE TIME tre (ns!
i 320
- 1000 500 400 300 250
50 mA 111 i i 375‘ 1
uPDAa16-5 7
40 mA _E_
-
4
w
<4
30 mA g
. 7] o
SPEC LIMIT ~ >
Al 2
B P &
20 mA N 2 P a
\‘\( a1 -
Lo L7 i o
o 7 0
}“ 7 4 =
10 mA <
P P =
»
”
[+]
0 1.0 2.0 3.0 4.0

CYCLE RATE (MH2) = 103/15¢ {ns)

FIGUAE 3

Maximum Ip g versus cycle rate for device
operation st extended frequencies.

p PD416

CYCLE TIME tre (ns)

. 320
1000 500 400, 375] 300 250
50 mA P11t | X ) $
uPD416-5
<
E 4 mA - Z
= SPEC LIMIT 7 A
w N
[+ o,\/ ‘\6" 7
[4 N\ V4
2 30mA N\
L UM -
> &7 Ty
o - &2
T o4 7
5 /7 .
@ 20mA 7 A
B 4 Vd
o 7\ 7/
x /7 Y
; 10 mA 42— -
7
7
O e
0 1.0 20 3.0 L
CYCLE RATE (MHz) = 103/1Rc (n3)
FIGURE 2
Maximum Ipp Versus cycle rate for device
opération at extgnded {requencies. 1
CYCLE TIME tpg ns)
L1000 500 400 300 250 200 160
- 50 mA 1011 1 1
40 mA
30 mA SPEC LIMIT
20 mA g = E
<~¥ -
= -
-
10 mA = >
0= -
[+] 1.0 2.0 30 4.0 5.0 6.0

CYCLE RATE (MHz) = 103/t g tns]

FIGURE 4

Maximum tppg ve(sus cycle rate for device
operation in page mode.
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pPD416

The 14 address bits required to decode 1 of 16,384 bit locations are multiplexed onto ADDRESSING
the 7 address pins and then latched on the chip with the use of the Row Address

Strobe (RAS), and the Column Address Strobe (CAS). The 7 bit row address is first

applied and RAS is then brought low. After the RAS hold time has elapsed, the 7 bit

column address is applied and CAS is brought low. Since the column address is not

needed internally until a time of tcRD MAX after the row address this multiplexing

operation imposes no penalty on access time as long as CASis applied no later than

tCRD MAX. If this nme is exceeded, access time will be defined from CAS instead of

RAS.

-

For a write operation, the input data is latched on the chip by the neganve going DATA 1/0
edge of WRITE or CAS, wnichever occurs later. If WRITE is active befare CAS, this

is an “early WRITE" cycle and data out will remain in the high impedance state

throughout the cycle. For a READ, WRITE, OR READ-MODIFY-WRITE cycle, the

data output will contain the data in the selected ceII after the access time. Data out

will assume the high impedance state anytime that CAS goes high.

The page mode feature allows the uPD416 to be read or written at multiple column__ PAGE MODE
addresses for the same row address. This is accomplished by maintaining a low on RAS

and strobing the new column addresses with CAS. This eliminates the setup and hold

times for the row address resulting in faster operation. ° 3

Refresh of the memory matrix is accomplished by performing a memory cycle at each REFRESH
of the 128 row addresses every 2 milliseconds or less. Because data out is not latched,
“RAS only” cycles can be used for simple refreshing operation.

Either RAS and/or CAS can be decoded for chi:; select function. Unselected chip CHIP SELECTION
outputs will remain in the high impedance state.

1n ofder to assure long cerm reliability, Vgg should be applied first during power POWER SEQUENCING
up and removed last during power down.
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‘PACKAGE OUTLINE
uPD416C

1PD416D

H

L,
P

e

(Plastic)
1TEM MILLIMETERS INCHES
A 19 4 MAX, 0.76 MAX.
[ 081 003
[ 2.54 018"
[ 0.5 0.02
3 12.78 0.70
3 13 0.051
G T25AMIN 010 MIN
N 0.5 MIN. 0.02 MIN.
1 4.05 MAX. 0.16 MAX,
) 4,55 MAX. 0.18 MAX,
X 7.62 030
L 64 025 s
"] 0.25 e 001
-005
A -

L PD416

0-15° = \—-—

. (Ceramic)

ITEM MILLIMETERS INCHES
'y 20.5 MAX. 0.81 MAX.
[} 198 0.05
3 254 010
[ (X} 0.02
3 .78 a0

F 1.3 0.081
G 18 MIN, Q.14 MIN
" 0.8 MIN, 0.02 MIN.

1 4.8 MAX, 018 MAX
3 61 MAX. "0.20 MAX.
[ 1.4 )
L 1.3 029
N ¥4 a0
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