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5400/7400 Quadruple 2~Inpui Posiﬁve-NAND Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package * Package Package
. Device T Devi Device Type Device T ice T
5 YP.CPMCF “'“Tw.CPMCF ypP cTPIMIcH 4 mCPMCFDN'“ yp.CPMCF
v SN54500 0 Wi| SNS4HOO 17T W] SNSaL S00 30 wif SNS400 3 (D) SNSALUO TEN{T
T.L - | SN74S00 ) CINCTS SNT4H00 ) TINT) ' SNTAL S00 JTING SNT7400 J OIND) SNT4LOO TN T
FMS4500. F M9500{0([] FMS4H00, F M3H00/0 L} F 2] rusason. eswson oD FD | FM 5400/F MINOG [D(] F
FAIRCHILD FC74S00F C9S00 10.0f 1 FC74H00/F C3H00 [0 L|P(D) FET0LS00./ FORL SO0 oQ [P0 O | FC7400/F CINOG [OCLIP(T)
MC1100 LD| F2) MC5£00 L] F
MOTOROLA : MC 3000 CTPO] 2| Sn1aLs00 P . MC 7400 L TP F
OMS4H00 [ (DIND) DMS4LS00 DMS400 1 TIND WZ| DMSaL 00 1OIND  |FC
N.S.C. OM74500 NCT DM74H00 ) UIND) DM74LS00 DM7400 3 DN DML 00 JDINDY __IF
PHILIPS N7450 T GIH131/74H00 T N 8L iaoi | 7 JH13177400 [0
cs NS4500 F AL [Wij Ssamo0 - FLIAD| . W2 ' 55400 Faiag|  we|
SIGNETI N74500 F oA NT4H00 F DA N7AUS00 0 & A N7400 FOIAC
SIEMENS S FLAIO! [0
i . e
FUITSU MB60 u:,‘s(t T4L500 . i | MBa0O [0}6)
HITACH! HD74500 RO E — § WD 74L.500 0| HDT400/H02503 | QP
MITSUBISH! oo o5 - i — = =
NEC s i 1
uPB2S00 I0: r F 74L.500 c'T uPB201 Qlcq
| / F ] " ]
| | TosHBA 1 — , T
; Electrical Characteristics SNS4L : .- ; %
i retngs over ¥
S oo VGG v - Owretg buv " Schematics (each gate)
Inoul voitage v hectaenst’ 4L S
Inigremiier volage 3w Swrage wmowalwe ° F .
i recommended operaling conditions
! - Seasoal Vo
; . ) NOW_ MAX N
i Swoply voltage. VCC ) ‘s 55 s R,
High-levet outowt Current. 0w =
i Low-eves wivut curent, 101 r 7
i Oowratng Ves-aw tamoscatwre. Ta ~% 123 9
f :lutnul characteristics over rocomnﬁd OLTPUT
| ree-air temperature range
| PARAMETER TEST CONOITIONS t
{ Vin Hign-ievel nput voitage
] Vi Low-level input voitage ts
v Ingut clamo voitage Veo=MIN,  |j=—4smA ;
i | vom  Higheve output voitage :'C::“"‘! b ed e T L IS : - el GND
i VCC=MIN; ﬁ =2v. : o o
v Low-leve! output vol 1 0.2 04| .V
oL b e loy = émA V. IT] R, 3] Ra
Input current at 3 AR | ian| 130 | In
" maxmum wout voitage Veg=MAX. TRV Liger s.LRe g 40k | 20k [ 500 [ 12w
i High-level nput current Vcc-MAl =2.v W] A Input clamp diodes not on ‘ 500 C 1.
| [l Low-level input current =MA, "_-o v —0.4| mA SN54L '/ SNTAL’ circuits. S00 CIRCUI
- [s4.S Famiy | -20 -] - ‘00, "LO0 CIRCUITS
I0s  Short-crowt output curent® | VoG=MAX __ [ semmy | =10 o add
ICCH__Supply current Vookiag [0 sutouis bigh 4 8] ma [
‘ccL  Supply current co! Total, gutputs law 12 | 2| mA . i
oo _sevorm | Vool =2 I | law ||
Propagation delay ume, . i »
PUH v iohaniovel sutout VEC=SV. Ta=25C, ’ 15| ns
Propagation delay time, = :
L] "PHY  ignetortow-iivelioutdil wL=ieh T as, oY T 25k
Pin Assignments (Top View) £
; . i INPUTS
VCC 48 4A av 3B 3 Y 4Y 48 4A QgNO 38 A Y .
7] fit] fie] [3] [3] A 1+—i
LL—:T:)J l..t‘i_*ri ¥
8 TT¢
Yy
[_Crz-l '_% 15k %
1A 1B 1Y 24 28 IV GND TATI8 1Y vog 2 "2h 8
"HOO CIRCUIT ™ = GND
positive logic: ’ ; LS00 CIRCUIT
Y=AB X Resistor values shown are nomwal and n ohms
* For condit.ons snown as MIN or MAX. use the apiroprate value specified under f
$ AN 1ypical vaives are at Voo =SV, Tp=25T

@ NUt More tan one Ouloul SNOu be shorted at 3 ime. and for SNS4H'."SNT74H' and SNSAS®/ SNT4S’, duration of short-circuit shuuid not exceed | second.
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National . Voltage Comparators
Semiconductor

LM139/239/339, LM139A/239A/339A, LM2901 LM3302

Low Power Low Offset Voltage Quad Comparators
General Description

The - LM139 series consists of. four independent ® _Eliminates need for dual supplies -
precision voltage comparators with an offset volt- -

o ® Allows sensing near gnd
age specification as low as 2 mV max for all four - il

comparators. These were designed specifically to P 'e‘w“h ,‘“ forh of Jogic .
operate from a single power suBDISNSR liide 8 -Power...drain _sumbla for battery operation -
range of voltages. Operation from split power "

supplies is also possible and the low power supply Features -

current drain is independent of the magnitude of ® Wide single supply voltage range or dual sup-
the power supply voltage. These comparators also . Plies .

have a unique charactesistic in that the input | LM139series, 2Vpcto36 Vpcor
cbmmon-mode " voltage range .ificludes ground, . | - LM139A series, LM2901 1VpCto 18 VpC
even thouch operated from a'single power supply = - LM3302 2Vpcto 28 Vpe
vollage # ort1 VpCcto £14 VpC

Applu:mon areas include hmnﬁmpantou sirnple ~  ® Very low supply current drain (0.8 mA) —
analog to digital converters; puise, nuauwge and- ot independent of supply volnge (2 mW/compara-

time delay generators; wide ung?NCO. MQS clock 1 4 torat#5 Vo)
timers; multivibrators and highvoitage digital'logic | @ Low input biasing current ‘25 nA
gates. The LM139 series was designed to directly | @ Lowinput offset current +5nA
interface with TTL and CMOS, When operated i and offset voltage +3mv
from both plus and minus power supplies, they T
will directly interface with MOS logie— where the 3 '"W‘ IR Mo voitage renge includes gnd
low power drain of the LM339 is a distinct advan- J" Ditferential input voltage range equal to the -
tage over standard comparators. | = = t:;" supply voltage i

. i i - output 250 mV at 4 mA
Advantages ~ ~ saturation voltage

® High precision comparators = / . ,Dutngt voltage compatible with TTL, DTL,
: I
® Reduced Vqg drift-over temperature - ECL, MOS and ‘J:_Mos logic systems

Schematic and-Connestion- Dmgrams — Duskiaiow e Fret Package

-mnmo S Wvie wsvie mWl)  WewT).
-

O ] ) O 0 . '
WY

uirYt 2 Autret Y v WPRTL @Rl WMt ) Wt ).
190 wiw
Order Number LM139J, LMi29AJ,
LM239J, LM239AJ, LM339J,
LM339AJ, LM2901J or LM3302J'
See NS Package J14A

= 4 Order Number LM339N, LM339AN,
LM2901N or LM3302N
See NS Packege N14A

Typical Applications (v+=5.0vyc)

Oy

Basic Comparstor Driving CMOS
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» s w, ’l_;.‘_‘, ;
; il Br LMA39/LM239/LM339,
F " A
_EM139A/LM239A/LM339A, LM2901, LM3302
s P
Absolute Maximum Ratings . '
. LM139/LM239/LM329 . 4 5
LM139A/LM239A/LIM30A L3302 % -
% © LmM2901 - iy =
" Supply Voltags, V* 36 Vpg or £18 Vp& 4 28 Vpe o t14VpE - .
Differential Input Voltage y 3 vpg 28Vpc B ’
Input Volitsge =0.3Vpc to +368 Vg 03 Vpe o 'lboc s
Power Dissipation (Now 1) § : R N
Molded DIP 570 mW S0 MW 1 o -
Cavity DIP 900 mW & B 3,
Flot Pack 800 mw f . . %%
Output Short-Circuit 1o GND, (Note 2) . Continuous Continuous 5 \
Input Current (V)N < 0.3 Vpc), (Now 3) 60 mA . 50 mA # “
Opersting Temperature Rangs i ’ ) : .
LM339A 0°C t0 +70°C - ~0°C 10 485°C i Y i e
LM238A -=25°C to +85°C | ; N\ _ ,
LM2901 —40°C 10 +85°C ‘ # '
LM130A ~56°C 10 +125°C r 4
Storage Temperature Range ~65°C 10 +150°C —85°C10+160°C+ |
Lead T (Soldering, 10 ds) 300°C 300°C dia
Electrical Characteristics (v* =5 vpc . Note 4) 2
PARAMETER CONDITIONS e — L 150 3 e Lhenr uNITS
MIN TYP MAX - [ TYP  MAX | MIN. TYP MAX [MIN TYP MAX | MIN TYP  MAX | MIN TYP  MAX
Input Offset Voltage TA = 25°C, (Note 9) 30 220 £10 120 120 80 220 150 220 270 3 120 | mvpe
Input Bias Current 1IN(+) OF I)N(~) with Output in 25 100 25 250 25 100 % 250 ] 250 % 600 | nApC
: Linear Range, T = 25°C, (Note 8)
Input Oftset Current UN(+) = ING-). TA= 25°C $30 228 © 150 250 225 $0 250 % 150 23 2100 | nApc
Input Common-Mode Voltage | Ta * 25°C. (Nore 8) ° vtasto vi-isl o Vs o v*-18| 0 v*-18| o v*-18]  wvpe
Range
. Supply Current RL = = on all Comperators, T ® 25°C 08 20 08 20 08 20 os 20 08 20 os 2 mAOC
5 R == V*e30V,Tp=25°C : _ ' 28 mADC
Vohage Gein AL 2 16kA, v* =16 Vpc (Te s | 200 %0 200 200 - 200 % 100 2 vimV
Support Lerge VQ Swing), TA = 28°C
Lorge Signel Response Time VN ® TTL Logic Swing, VREF '™ 300 00 300 300 300 300 ~
1.4Vpe. VRL "85 VpC. RL = 8.1 k00, -
4 Ta=25°C s s
Response Time VRL * 8 VpC. R =6 1 &0, 1.3 1.3 1.3 ) 13 13 ™
TA = 25°C, (Note 7)
Output Sink Current VING-) 2 1 VDG VIN(+) = 0. 60 16 &0 e 60 16 60 ' 16 60 16 60 16 mApC
Vo< 15Vpe. Ta=25°C i
Saturation Voltege VIN(-) 2 ' VDC. VIN(+) * 0. 250 400 280 400 250 400 250 400 400 250 500 | mvpe
ISINK S 4 mA, Ta = 28°C K X :
Output Leskage Current Ving+) 2 ' VpC. ViNG-) = 0. 0.1 0.1 0.1 01 0.1 0.1 nApC
Vo =8Vpc. Ta = 26°C

L6
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Electrical Characteristics (continueq) -
139A M230A, LM339. n M339
P B0 CONDITIONS LM139 L ' A LM139 LM239, L LM2901 LM3302 AT
MIN TYP MAX | MIN TYP MAX MIN _TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP ' MAX
Input Qtfset Voltage (Note 9) 40 40 9.0 9.0 9 15 40 mVpe
Input Offset Current NG+ = NING-) $100 2150 $100 £150 50 200 300 | nApC
Input Bias Current 1IN(+) O I|N(-) with Output in 300 400 300 400 200 500 ) 1000 nApC
Linesr Range ’ ol
Input Common:Mode Voltage (] v'—z.o” 0 vto} o0 v*-20)0 v*-20| o vt-20| o *-20| vpe
Range « |
Saturation Voltage VINI-) 2 1 VDC. VIN(+) = 0. 700 700 700 700 400 700 700 | mvpe
ISINK S 4 mA 4 : B
Output Leakage Current ViINi+) 2 ' VDC. \‘llm—l =0, 10 10 1.0 - 10 1.0 1.0 HADC
Vo = 3 Vpc - ;
Differential Input Voitage Keep all VN's 20 Vpe for V™, 28 " @ \| & 38 3 0 2 P voc
. if used), (Note 8) J
id

the LM339/LM339A, LM290§, LM3302 must ba dgtated based on a 125°C

0 and a thermal resistance of 175° C/W which applies for
The low biss dissipation and the “ON-

Note 1: For opersting at high temperatures,
the device soldered in a printed circuit board, operating in @ still 8

OFF’* ch istic of the

Note 2: Short circuits from the output to V* can causs
Note 3: This input current will only exist when the voltage at any
acting as input diode clamps. In addition to this diode action,
V* voltage level lor to ground for a large overdrive) for the tim

ir ambient. Tha LM239 and LM139 must be derated besed on a 150°C junciion
keeps the chip dissipation very small (Pp < 100 mW), provided the output tr: s are allowed to
ive heating and | destruction, The { ”‘!Pmt‘pu! currant is spproximately 20 mA independent of the magnitude of v+,

of the input leads is driven negative. It Is dUE ta the collector-bese junction of the input PNP transistors becoming forward bissed and thersty

there is also lateral NPN perasitic. transisior action on the IC chip. This transistor action can cause the tages of the to go to the
e duration that an input Is dfiven nagative. This is ROt destructive and normel output states will re-establish when the input voltage, which wes nege-

—

tive, agein returns 10 a value greater than —0.3 Vpg (at 25°C).

Note 4: These specifications apply for V* = § Vpc 8
LM339/LM339A temperature specifications sre limited to

Note 8: The direction of the input current is out of the IC due to the PNP input stage. This current is

voltage should Gt e slicwed 10°go negative by-more-then-0.3V. The uppsy #d of the common-mode voltage range Is V* —1.5V, but either or both

V overdrive. For larger overdrive signals 300 ns can be obtained, see typical performance characteristics section.
iong as the other voltage remains within the

input lines. .
Nots 8: The input common-mode volitage or either input signal
inputs can go 1o +30 V¢ without damage (25V for LM3302).

Note 7: The response time specified is 8 100 mV.input step with

Nots 8: Positive excursions of input voitage may exceed the power supply level. As
less than —0.3 Vg (or 0.3 Vpg below the magnitude of the negative power supply,

input voltage state must not be

Note®: At output switch point, V'@ 1.4 Vpgc, Rg = 05 with V* from § Vp,

Sm

it used) (st 26°C)..

mode range, the

C: and over the full input common-mode range (0 VpC © V*-1.8 Vpc).

nd ~86°C < T < +126°C, unless otherwita stated, With the LM239/LM239A, si sture specifications sre limited to —25°C < Ta'S +85°C, the
0°C S TA < +70°C, and the LM2901, LM3302 temperaturs range s ~40°C S Ta S +86°C. s
lelly ind . }-'thomhohm tput 50 NO ing change exists on the reference or

will provide a proper output state. The low

y
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2901,LM3302

LM139A/LM239A/LM339A, LM

LM139/LM239/LM339,

99.

Typical Performance Characteristics 1m139/Lm239/LM339, LM139A/LM233A/LM339A, LM3302
Supply Current ; Onpu.l Current Output Saturation Voltege
7] » T "
Tas-86C \v..‘...'-mr..g~ 3 i 5 o[un;v
. Tt ) Rreicans * 10°10 2 SATURATION
P - Tas0¢ ; - =
H - g e f-d- l—l
.'_:', " Va8t H —r—r"‘-“‘ g T s e
¢ r € g flac0C_t_2_ z
3 Tae'nC H &
> WA | = N +— - /
; Ta ool C ; » F S - E!ll ‘// I
o ' Taso128C Taso2SC H 7N
Koo 2 Lal ) Tas oM € — % ,1 e .
. i BTt s T
. " a3 » Ly e " n » “ [T TR 1] T [T
SUPPLY VOLTAGE (Voc) ¥* <SUPPLY VOLTAGE (Vo) 1o - OUTPUT SINK CURRENT (mA}
Responts TIPISwac ‘Response Time for Various
Input Omdlv":u - N::::.J — — Input Overdrives — Positive
- Transition 2 Transition
o 'l: §0mY - INPUTOVERDRIVE u :: [ INPUT OVERDRIVE = 108 mV
e y
35 almay {T w0 F‘g—‘ 5 ae i
$2 ] = Is-v’
° 18 . g Jr > 38
E» ] ] 3> " T l
3 e g [mav
e 18 - J = & =] 19 J .. -
- 0 4 g 0 - —
3 of ESi s W Tt
gt in . SE u|l+tT-me—
=¥ ¥ £ (R
> an Ta *26°C . B> ¢ T T
(] s 19 W8 aeldd 1 L} e 13 s 20
L ol TAME (e
’ 7
Typical Performance Characteristics tmaso
w il |
Supply Current = lnﬁuﬂuu'nl Output Saturation Voltage
s " f—.- =] 2
T Rl 5 = Tas40C $ 5
3 L 3 o &
1 ’ / 1 ae e ; - g :
s " ‘;r-/ g 1.:'1 2 Ta= 08¢
E ,/‘ Xao 35 C 4 ; - t ; 0 fras e
> u = ' g Taso25C § / K ‘
g el ~ . Toease ;"‘ /A ::-.-;:'t—
“ - - 3 i ) / l
. T
O e n] ;SN L} [F | ) n 2 L] [C I 1] 1 1] L}
V. SUPPLY VOLTAGE (Vo) V", SUPPLY VOLTAGE (Voc) lo. O6TPUT SINK CURRENT tmA)
- A Response Time for Vatious
Response Time for Various e
Input Overdrives— Negative : 1nput Qvﬂdfnct-Fosmn
Transition Transitiqy
" Py .
w9 7T T Samy- ineut oveRoRIVE ¥ WPUS, IVERDRIVE - 100 mv
Adm R TR 2y
S5 Gine ¥ il e 3| A
Sl G- 4 E5 mEi
£ "Tn%v 11 h ‘ E 28 —-—‘I-:x'lv f
Bl . ’ - e Hy -4 . 1
L E BTy -
gk 1 R MR L
=35 ¥ S35 = ' TR Cooatt
8t w 3 wlt-rn-wc— 1
i c g e B =
¢ Ta =25 C 5> ——
£ = e H |
° s 18 15 20 [T TR Y TR T ST }
TIME Gasec) $ TIME Gunc)
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1agatna1nu1aituaz 74121

54121,/74121

Monostable Multivibrator with Schmi tt- Trigger Input

= Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Packsge | Pa cage Package ‘Package
¥ Device Type | Davice T = Device Type | - |- Device Type ~-| Dexice T 2
cleimicr Pl clp|mlcH clp|mlcA iclpmlcr e el mlcr
™ ¥ W E T R - SNsas P' wi | SNSaLIZY U
k SNTIZI NI SNTAL 12 Ja Nt
FMS4121F M9603 (0 1 & ool
}Fllw FCrai21 FC%03 |07 1P,
MCsai2t (2 F
MOTOROUA §-————— =g = =t e 5 MCIa121 Lilea] e
DMS4121 JOINL|  |w]
NS.C OM 14121 3 N
PHLIPS F K101/ 74121 1]
Ssan2 FT[AM] w1
SIGNETICS NIzt Dlat]  |wr
SIEMENS 2 FLRIO! q
FUNTSU , -
HTACH HD4121/H02543 | TPT
MITSUBISHI | wmn | .
i
i 1
_'cc 8 i 1
. ")
“YOSH! |
BA 1 il i 1031214 Pa;
= - s
Electrical Characteristics SNS4S121 SN748121 - Pin Asmcnmml (Top view )
sbsolute maxmmum ratings over mul-j free- air hquﬁn range t =
<3 witage WL | " Srmine Lo vri.s.m < e:‘-u:ﬁ NC -No mternal comnection
Iovet vetogy | H (D) 6 (18 (DR S TR}
— [ ) e 121 Rgy = 2R NOM
- : : LIZ Ry = AR NOM
recomended operating €onditions - "r‘_ | . ~
i y i N
SNSAS 121 | SN7aswa1 [ i) J;(D 3
MIN MINNOMMAX]
SN i I O AR . :
e o Y Py = fy L i |
(08 lovel utont coset 1% ¥ —— a0l
e e | R . | g NP M i NC AV Az & 0 0w
e s | Y - [ e St
[P - Y - o = o 1
Tawmer ooy coreean o oot = F —t 'F unction Table
e R s — " g el 120 °L121 (See Now)
By ccte (30 v (1] TS 5 ’ INPUTS OUTPUTS
% witrenr % - | Al A? B8] Q a
Toriatiag two ot temgeratom A - — + o - t = . Y X Ml L ]
electrical characteristics cv-( recommended mrﬂm‘ ol x L ML L]
free-air temperature range ' | X X oLt "
____ PARAMETER |_vEST conpivionst  [MiN_ TYP § MAX [usaT BT | B o
Vs Powtvegomg threshold vottage | Ve - MIN._ | A mout 1 v_| I L L
VT Negative-gomg feeshold voitags n_v_qc-um A o L I el MECMEGR
V14  Positwegong tiweshold vu"unfvoc-.um Bwout v l . d Hl N v
Y1 Negativegmng t~eshoid voltage | VoG = MIN v | R
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LM311 Voltage Comparator

General Description

The LM311 is a voltage comparator that has input
currents more than a hundred times lower than de-
vices like the LM306 or LM710C. It is also de-
signed t0 operate over a wider range of supply
voltages: from standard t15V op amp supplies
down to the single 5V suppiy used for IC logic. Its

- output is compatible with RTL, DTL and, TTL as

well as MOS circuits. Further, it candrive lamps or

relays, switching voitages up to 40V aucurrents as
high as 50 mA. g

Features \

® Operates from single 5V supply.
® Maximum input currents 250RA 1 -/ .
& Maximum oftset cugeént: 50 nA =

Voltage Comparators

@ Differential input voltage range: 30V
8 Power consumption: 135 mW at £15V

Bothvthe input and the output of the LM311 can
be isolated from system ground, and the output
can drive loads referred to ground, the positive
supply or the negative supply. Offset balancing
and strobe capability are provided and outputs can
be wire OR’ed. Although slower than the LM306
and LM710C (200 ns response time vs 40 ns) the
device is alse much less prone 10 spurious oscilla
tions. The LM311 has the same pin configuration
as the LM306 and LM710C. See the “application
hints” of the LM311 for application help.

Auxiliary Ciicuits
£ 4

“* Note: Pia shown on ic d

Offset Balancing -
Typical Applications**
P e o
(34
n - -
- 2 17
+ N\l
mm ! m
(L 1] ouTeNY
N 2 3 _ ’
L $3 "ST '::‘- :
bk 4 1 X
L

* Anarts mduitove bichbach
of 1sioy sad protecu IC om

B1°  oveve voltage Nenuoens oo
L

Bt Bo lot Grosed Suoes P,

Relay Driver with Strobe

$801 0/A RETWORT

et Do Bot Grouad Buado Fun -

Strobing off Both Input®
and Cutput Stages

snd typical applications are for TO-5 package.
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Absolute Maximum Ratings

_Total Supply Voltage (Vg 4) 36V
Output to Negetive Supply Voltage (V) T 40V
Ground to Negative Supply Voltage (V, 4) 3ov
Differential Input Voltage +30V
Input Voltage (Note 1) +15v
Power Dissipation (Note 2) ' 500 mW
Output Short Circuit Duration 10 sec
Operating Temperature Range 0°C 10 70°C
Storage Temperature Range =65°C 10 150°C i 3
Lead Temperature (soldering, 10 sec) £ j 300°C
Voltage at Strobe Pin vt_sv

J

Electrical Characteristics ote 3,{

PARAMETER " ./ CONDITIONS ./ MIN TYP MAX | uniTs
Input Offset Voltage (Note 4) | T ~25°C, Ry <EOK * 20 |- 18 mv
Input Offset Current (Note 4) | T4 =28%C = . 6.0 50 nA
Input Bias Current - / 4T .= 25°C -8 100 250 nA
Voltage Gain . RscTo0 4% D 200 | vimv
Response Time (Note 5) ol 25°C i 200 -
Sawration Voltage | v, < —10mV, Igyy = SOmA 0.75 T T
g vt IR !
Strobe ON Current . = 25'C . NN 30 | mA
Output Leakage Current Vi 2 30mY, Vour =35V ‘, 0.2 50 nA
. T&£25°C, I57a08e =3 MA"
Input Offset Voltage (Note 4) Rg < 50k f_“_ ] - . 10 mv
Input Offset CurrentiNote 4) | " 3 R nA
Input B.ias Current e —————————————————————— - 300 nA
Input Voltage Rangs. _ _ L 145 [138-147| 130 v
Saturation Voltage . - vt>45v,v-=0 E | 0.23 0.4 v
; ! Vin < =10mV, Igx <BmA L
. Positive Supply Current A Ta=25°C : e 51 15 mA
Negative Supply Current Ta = 25°C [ . y A 5.0 mA

Note 1: This rating spplies for 215V supplies. The positive input voltsge limit is 30V sbove the negative moply The negative

input volitage fimit is equal to the negative supply voitsge or 30V beiow the positive supply, whichever is less.

Note 2: The { ji { of the LM311 s 110°C. For op ing at ek .‘ pe 03, devices in the TO-5
kage mustibe d=rated bised on a thermal resi of 1680°C/W,junction to atibient, ar 46°C/W, instion to case. The thermel

resisiance of the dusl-indine packsge Is 100'C/W, junction to smbient. = - 1 - K

Nots 3: Thes spicifications spply far Vg = 215V and the Ground pin &t ground, end.0°C </T4 < +70°C; uniess otherwise

specified. The offset voltege, offset t and biss specifications spply for sny supply voltage from a singie 5V supply

Up to $18V supplies.

Note 4: The offset voltages and offset currents given are the maximum values required to drive the output within a volt of either

supply with 1 mA loed. Thus, these peramaeters define an error bend and take into sccount the worst-case effects of voltage gein

ond input impedance.

Note 8: The time fied (see def| ) is for 2 100 mV input step with § mV overdrive. $

Note 8: Do not short the strobe pin to ground; it should be current driven at 3 to 5 mA.

LHEWT
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Typical Performance Characteristics
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Typical Applications

Typical Performance Characteristics (continued)

Supply Current Supply Current " Lesksge Currents
¢ L] g "
'R -'n‘e I I Vg = 213V Vg = 118V
' L ' =
u POSITIVE SUPPLY - T < QUTIUT Vouy = SOV -1 >~
| 29 outPY Low 1~ g g '
- =t 0 POSITIVE SUPPLY - 5
= H I~ 0UTPUT LOW :
E 1+ POSITIVE AND 3 3 t t
H NEGATIVE SUPPLY- S B - = WPUT Vo < 15V
> 2 outrurmen | | % g'r'!.
y s - POSITIVE AND E
g 2 | WEGATIVE SuPmLY - S
! QUTPUT HIBH
. . JRUTT e .
LI TR T (IR TR B U R i e ] 5 % & ¥ & n
SUPPLY VOLTAGE (V) : TEMPERATURE (T} d TEWPERATURE (')
j

'.IJ' ¢ L ) "
5/ [S=

et

)
o vl
e U e
- - S U= VSN S e
- d Load
fevnw
- .
. - — —
-
L
- X E 3 - - ey
.
- L d
” »
*Rdywnt Yar oymamonrosl v 09 = 2]
wve time when Vg, = § WV,
e nocrtzees 18 35 - -~ o~
Moo em froqesac; 30 4 -
v .4
50 Hz to 10 kHz Voltage Controlied Oscillator
= 1Tz
-
S - £
-

b 10 100 it

: *Volowy dhowen ore for o
Q10 MV loge wwag snd
S0V heovhetd.
J Moy be sdded 10 comuet
- 19900 snd 10duce teareybaery
3 te moves spdon .
TTL Interface with High Level Logic

Crystal Oscillator

STTL @ OTL fonowt of e,

- -
- 100 kHz Froe Running Multivibrator
rhAd 4

Using Clamp Diodes to improve Response -

Comparator and Solencid Driver
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intgl"  Siicon Gate MOs 8255
PROGRAMMABLE PERlPHERAL INTERFACE |

B 24 Programmable I1/0 Pins p m Direct Bit Set/Reset Capability

= Completely TTL Compatible . Easing Control Application Interface

® Fully Compatible with MCS™-8 and ' ¥ 40 Pin Dual In-Line Package
MCS™-80 Microprocessor Families '# Reduces System Package Count

The 8255 is a general purpose programmable If(J) device designed for use wuth both the 8008 and 8080
microprocessors. It has 24 /0 pins which may be individually programmed in two groups of twelve and
used in three major modes of operation: In the first mode (Mode 0), each group of twelve 1/0 pins may be
programmed in sets of 4 tobe'inputor cutput. In Mode 1, the second mode, each group may be programmed
to have 8 lines of input or output. Of the remaining four pins three are used for handshaking and interrupt
control signals. The third mode of/operation (Mode 2) is a Bidirectional Bus mode which uses 8 lines for a
b|d|rect|onal bus, and five lines, horrowmg one from the other group, for handshaking.

Other features of the 8255 uicludn bit set and reset, capability and the ability to source 1mA of eurrent at .
1.5 volts. This allows darlington tramnston to be Qrectly driven for applications such as printers and hlgh

" voltage dasplays. , ! d ,p
§ ,‘ '3 & . i
PIN CONFIGURATION - “" " 8255 BLOCK DIAGRAM
F i ] * i -

3] ras = T_ &

mg ? s — 27k

var(]s ras o Ly =

o - ; K e —1 S g

wds = - bl o) e D .,

a(e nesev ™ w:-nu -

eo(]? 0 — =P |

ars o, L

a(]e o, ’ l

[ 2Je ] [ Y

rcsn 8258 o, :'C U
[-Ju ] »[o, ' wme | —V %y
rca]s »[Jog - OWMECTONAL DATA SUS L. 1. &

vce e oo, 0,0, ”-'n“ 4 »

i t ooy .

OC;G . s : -'.‘_..‘ m : ‘e
[ =1a 200 ree i ; tomea L1
oo ] n{Jres J

wni] nme

a2l niJem e -

< SPEmr ——— Ll anow.
o ¥ R comteon [ —
PIN NAMES o . i) R
- Ll Ry i 3 . L
0,-0, DATA BUS (81-DIRECTIONAL) e
RESET RESET NPT
CHIP SELECT :
(&6 | “meAD ineuT & r
ok WRITE INPUT .

X PORT :

g PA’I‘D PORT A (BIT)
P87-P50 PORT B (81T)
rC7PC0 POAT C (81T)
Vee +5 VOLTS
GNO § VOLTS
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8255 BASIC FUNCTIONAL DESCRIPTION

General

The 8255 is a Programmable Peripherat Interface (PPI) de-
vice designed for use in 8080 Microcomputer Systems. Its
function is that of a general purpose 1/0 component to inter-
face peripheral equipment to the 8080 system bus. The
functional configuration of the 82565 is programmed by the
system software so that normally no external logic is nec:
essary to interface peripheral devices or structures.

Data Bus Buffer

This 3-state, bi-directional, eight bitbuffer is used to inter-
face the 8255 to the 8080 system data'bus. Data is trans-
mitted or received by ‘the buffer upon-execution of INput
or OUTput instructions by the 8080 CPU. Control Words

and Status information are also transferred through the Data

Bus buffer. \

4

Read/erte and Control Logu:

The tfunction of this block is ta/manage all of the mtemd
and external transfers of both Data and Control or Sxa
words. It accepts inputs from zhcsoancpu Address

Control busses and in turn, issues commands to both of thp
Control Groups.

Chip Select: A “low” on this inpug pin enablu the com- -
munication between the 8255 and the 8080 CPU.

(RD)
Read: A “low" on this input pin enables the 8255 to send
the Data or Status information to the 8080 CPU on the

Data Bus. In essence, it allows the 8080 CPU to “read from*
the 8255.

(WR) s

Write: A “low” on this input pin enables the 8080 CPU to
write Data or (;onuol words into the 8255,

(Ap and Aq)
Port Select 0 and Port Select 1: These input signals, in con-
junction with the RD and WR inputs, control the selection of
one of the three ports or the Control Word Register. They.

are normally connected to the Ieast slgnmcant bits of the
Address Bus (A g and A,).

8255 BASIC OPERATION .
Ay | Ag| AD | WR | C5 | INPUT OPERATION (READ)
4 0 0 (] 1 0 | PORT A= DATA BUS
o W% 0 1 0 | PORT B =DATA BUS
1 0 0 1 |" 0 | PORTC=DATABUS
OUTPUT OPERATION
I (WRITE)
o] o 1 0 | 0 | DATABUS=PORTA
WD 1 [ 0 | DATABUS=PORTB
A dq 0 1 [ 0 | DATABUS=PORTC
y 1 1 1 0 0 | DATA BUS = CONTROL
: J“*q » DISABLE FUNCTION
X X X X 1 | DATABUS= 3-STATE
: _-1;' 1 0 1 ILLEGAL CONDITION

8255 Block Diagram
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(RESET)

Reset: A “high’ on this iﬁpul clears all internal registers in-
cluding the Control Register and all ports (A, B, C) are set
to the input mode.

Group A and Group B Controls

The functional configuration of each port is programmed
by the systems software. In essence, the 8080 CPU “out-
puts” a control word to the 8255. The control word con-
tains information such as “mode™, “bit set”, “'bit reset”
etc. that initializes the functional configuration of the 8255.
Each of the Control blocks (Group A.and Group B) accepts
"comrnands" from the Read/Write Control Logic, receives
“contr.! words” from the internal data bus and issues the N
proper commands to its aocia!ed ports. \
Control Group A — Port W Port C upper (C7-C
Control Group B — Port 8 and Port Glower (C3-CO)-
The Control Word Register 9;\ bcwvmen into. No

Ports A, B, and C

The 8255 contains three 8-bit ports (A, B, and C). Alt can
be configured in a wide variety of functional characteristics
by the system software but each has its own special features
or “personality” to further enhance the power and flexi-
bility of the 8255.

Port A: One 8-bit data output lau:h/buffef and one 8-bit
data Input latch.

P’on B: One 8-bit data input/output latch/buffer and one
8-bit data input buffer

Port C: One &blt data output latch/buffer: md one 8-bit
data input buffer (no latch for input). This port can be di-
vided into two 4-bit ports under the mode control. Each 4- .
bit port contains a 4-bit latch and it can be used for the
control signal outputs and status signal inputs in conjunc-
tion with Ports A and B.

Read operation of the Control Word Register is a||m‘§d_ '\
- ¥

PIN CONFIGURATION
vas(]s A - T
s B »[Jras
ear(]s »n{]ras
. one[]e w[)rar
#oC]s - nIwe
S » [ neser
o] u[Jo,
aif]s n[Jo,
ae(]e n[]o,
T ST
(- 1= (1] 8258 »[]o,
LY U © »lo,
(s 0 a0,
vca e »[Jo, .
rcr]s %[ Yee
: 2} nf)ver
> o, K = ; sate 2] ree
3 5 e S : —— pr— veo(Jre nfJre
< s . oA (A Al e K [ s} 2[)ree
;._. % 3 L ool sz} nf)em
3 0 '~ I'la'le
S 5 PIN NAMES
o b s
comtan [N (vb—:ﬁ ome DATA BUS (BLOIRECTIONAL) | -
R R TR RESET INPUT
b O SELECT
READ INPUT
‘ WRITE INPUT

PORT ADORESS
PORT A (MT)
PORT B (MT)
PORT C (47)
*8 VOLTS

S VOLTS




SILICON GATE MOS 8255

108

' 8255 DETAILED OPERATIONAL DESCRIPTION
Mode Selection

There are three basic modes of operation that can be select-
ed by the system software:

~ Mode 0 - Basic Input/Output
. Mode 1 — Strobed Input/Output
Mode 2 — Bi-Directional Bus

When the RESET input goes “high” all ports will be set to
the Input mode (i.e., all 24 lines will be in the high im-
pedance state). After the RESET is removed the 8255 can
remain in the Input mode with ng additiona initialization
required. During the execution of the system program any
of the other modes may be selected using.asingle OUTput
instruction. This allows a single 826510 sanvice a variety of

peripheral devices with a simple softwle maintenance rﬁu-
tine.

- a

The modes for Port A and Port‘B canrbo upaut;dv_,deﬁno_d, 2
while Port C is divided into two portions as required by the
Port A and Port B definitions. All of the output registers, in-
cluding the status flip-flops, will be reset whenever the
mode is changed. Modesmaybococﬂundsothltﬂnﬁ'
functional definition can be “tailored” 10 almost any IIO"_
. structure. For instance; Group B can be progiammed in
Mode 0 to monitor simple switch elbimp or display eomou-f
tational results, Group A could be programmed in Mode 1 di .

e

to monitor a keyboard or tape reader on an’ mw_mptdmen iy __.' r

.basis.

! ADOAESS BUS
e 1%

{ CONTROL BUS
il ¥ i T

DATA BUS
. 0y 0y AyA,
&

=g R

T o

o

PR Peg, PEING PG PC, A, RAg
mopEL—] 8 AT .

3% N 1 IIII o

78,78, CONTROL  CONTROL PA,PA,

OR 0 ORi/0

Such design rep

LTI e

Basic Mode Definitions and Bus Interface

!

GROuW S

PORY C (LOWER)
1= INPUT
0= 0UTPUT

PFORT B
1= INPUT
0= 0uUTPUT

MODE SELECTION
0= MODE 0
1= MODE 1

GROUP A

PORT C (UPPER)
1= INPUT

0=0uTPUT

PORT A
1= NPT
0= 0uTPUT

MODE SELECTION
00 = MODE ¢
01 = MODE 1
1X = MODE 2

' MOOE SET FLAG
12 ACTIVE

Mode Definition Format

The Mode definitions and possible Mode combinations may
seem. confusing. at_ first but after a cursory review of the .
complete device operation“a simple, logical 1/0 approach
will surface. The.design of.the 8255 has taken into account
things such as efficient PC board layout, control signal defi-
nition vs PC layout and complete functional flexibility to -
support almost any peripheral device with no external logic.
ts the maxi use of the available

pins.

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using a
single OUTput instruction. This feature reduces software
requirements in Control-based applications.
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When Port C is being used as status/controf for Port-A or B,

CONTROL WORD these bits can be set or reset by using the Bit Set/Reset op-
eration just as if they were data output ports.
Oy | D | Oy | Oy | Oy | O; | Oy | Dy . )
; =4 18 Interrupt Control Functions
l | I l T When the 8255 is programmed to operate in Mode 1 or
% %, 1o SET Mode 2, control signals are provided that can be used 2s
DONT iy interrupt request inputs to the CPU. The interrupt request
- signals, generated from Port C, can be inhibited or enabled
. BITSELECT by setting or resetting the associated INTE flip-flop, using -
; ":‘::: the Bitset/reset function of Port C.
EH""" 1 Thlsmnctionollcwsmil’rogrmtodhallowordlowa
Slofelelvlvhly specific 1/0 device to interrupt the CPU without effecting
any other device in the interrupt structure. i
STSET/RELET FLAG . INTE {lip-fiop definition: : ;
8= ACTIVE ‘ "
: \ (BITSET) — INTE is SET — Interrupt enable
- (BIT-RESET) — INTE is RESET — interrupt dissble
: " Note: All Mask flip-flops are sutomatically reset during
Bit Set/Reset Format = mode selection and device Reset. -
Vi
' G 4
Operating Modes — ' Mode 0 Basic Functional Definitions:

Mode 0 (Basic Input/Output)
This functional configuration provides simpie input and

shaking” is required, data is\simply written to or read from
a specified port.

U Two 8-bit ports and two 4-bit ports.

@ Any port can be input or output.

Output operations for each of the three ports. No “’hand- :J-"-'- ERDvutputs are tatched.

d . =l

® Inputs are not latched.
® 16 different Input/Output configurations are possible
. i"m.w. L .H 2 ¢

m N‘ iy i . ' /
BASIC INPUT ; :
TIMING (D70
-« FOLLOWS INPUT | | | 3 j(
NO LATCHING) ;
0,0y .}_ % s : { . 2
- DELAY TIME = DELAY TIRE
T Frow RD . FROMINPUT DATA -
- BT N / |
BASIC OUTPUT o A e i un
e oa720)  GATES.
OuUTPUT
BE - b *woud
. e ! OUTPUT DATA
L2y t "’:'6;";“ INVALID
Mode 0 Timing
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54138/T7T4138  3-Line-to-8-Line Decoder - .
Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
: Package Package it Package : Package ( Package
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n
FUATSU LS8
HTACH WOTALS138 P :
MTSUBISH | b : AL 51 P el
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The Zilog 280 producl line is a complete set of micro-
devel systems and suppon
soflwate. The ZBO micr p comp set includ
all of the circuits necessary to build high-performance
microcomputer systems with virtually no other logic and a
minimum number of low cost standard memory elements.

The Z80 and Z80A CPU's are third generation single chip
microprocessors with unrivaled computational power. This
increased computational power results in higher system
through-put and more efficient memory utilization when
compared to second generation microprocessors. In
addition, the Z80 and Z80A CPU's are very easy to imiple-
ment into a system because of their single voltage require-
ment plus all output signals are fully decoded and timed to
control standard memory or peripheral circuits. The circuit
is implemented using an N-channel, ion -nplmted silicon
gate MOS process.

_Figure 1 isa block diagram of the CPU;Figure 2 details
the internal register configuration which contains 208 bits
of Read/Write memory that are accessibié to the program- t
mer. The registers include two sets of six general purpose L
registers that may be used mdwdually a8'8-bit registers or
as 16-bit register pairs. There are alsotwo sets of accumu- -

lator and flag registers. The programmer hias access 1o cither—

set of main or alternate registersthrough a group of ex-
change instructions. This alternate set allows foreground/ i
background mode of operation or may be reserved for very ;J
fast Interrupt response. Each CPU also contains a 16-bit )
stack pointer which permits simple implementation of

—

il

multiple level interrupts, unlimited subroutine nesting and
simplification of many types of data handling.

The two 16-bit index registers allow tabulat data manipu-
lation and easy implementation of relocatable code. The
Refresh register provides for automatic, totally transparent
refresh of external dynamic memories. The | register is used
in a powerful interrupt response mode to form the upper 8
bits of a pointer to a interrupt service address table, while
the interrupting device supplies the lower 8 bits of the
pointer. An indirect call is then made to this service address.

EEATURES

. S‘ng!e chip, N<channel Silicon Gate CPU.

@ 158 instructions—includes all 78 of the 8080A instruc-
tions with total software compatibility. New instruc-
tions include 4-, 8- and 16-bit operalions with more
useful addressing modes such as indexed, bit and relative.

® 17 intemal registers.

@ Thiee modes of fast interrupt response plus a non-
maskable interrupt.

® Directly interfaces standard speed static or dynamlc
memories with virtually no external logic.

® 1.0 us instruction execution

® Single S VDC supply and singie-phase S volt Clock.

® Out-performs any other single chip microcomputer in
4-, 8-, or 16-bit applications.

@ All pins TTL Compatible

® Builtsin dynamic RAM refresh circuitry.

280, Z80A CPU BLOCK DIAGRAM

. 280, ZBOA CPU REGISTERS

230, Z80A-CPU\Piii Description
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280, Z80A CPU PIN CONFIGURATION

Ag-Als Teisstate output,activehigh. Ag-A; s
(Address Bus)  constitute a 16-bit address bus. The
ddress bus provides the address for
memory (up to 64K bytes) data
exchanges and for 1/O device data exchanges.

Dg-D7 Tri-state input/output, active high.

(Data Bu:) Dg - D7 constitute an 8-bit bidirectional
data bus. The data bus is used for data
exchanges with memory and 1/0 devices.

-M_| Output, active low. M| indicates that the

(Machine current machine cycle is the OP code

Cycle one) fetch cycle of an instruction execution.

MREQ Tri-state output, active low. The memory

(Memory q signal ind that the add
bus holds a valid address for a memory

Request)
. . read or memory wrile uperation.
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IORQ Tri-state output, active low. The IORQ INT Input, active low. The Interrupt Request
(Input/ signal indicates that the lower half of the (Interrupt signal is generated by 1/O devices. A
Output address bus holds a valid 1/O address for Request) will be h I at the end of the
Request) 21/0 read or write operation. An IORQ current instruction if the internal soft-
- signal is also generated when an interrupt ware controlled interrupt enable flip-flop
is being acknowledged to indicate that an (IFF) is enabled.
interrupt response vector can be placed
on the data bus. .
NMI Input, active low. The non-maskable
Kb . ; et 2 (Non nterrupt request hine has a lugher priority
RD Tri-state output, active low. RD indicates Maskable thanTﬁTand is always recognized at the
g:‘:‘my that the CPU wants (o read data from Interrupt) end of the current struction, indepen-
ad) memory or an 1/O device. The addressed dent of the status of the interrupt enable
1/0 device or memory should use this flip-Nop. NMI automatically forces the
signal to gate data onto the CPU data bus. Z-80 CPU 10 restart to location 0066y
WR Tri-state output, active low. WR indicates RESET Input, active low. RESET initializes the
(Memory that the CPU data bus holds valid data o CPU as follows: reset interrupt enable
Write) be stored in the addressed memory or }/Q flip-flop, clear PC and registers | and R
device. and set interrupt to 8080A mode. During
; reset time, the address and data bus go to
RFSH Output, active low. RFSIT indicates that a high impedance state and all control
(Refresh) the lower 7 bits of the address bus con- = output signals go to the inactive state.
tain a refresh address for dynamic
memories and the current MREQ signal BUSR Input, active low. The bus request signal has
should be used 10'do & refresh read to zllf'j| (Bus - a higher priority than NMI and is always rec-
dynamic memories, Requesi) ognized at the end of the cumrent machine
cycle and is used to request the CPU address
HALT Output, active lows FIAL B indicates that bus, data bus and tri-state output control
~ (Halt state) the CPU hasexccuicd@a’ HALT software | signals to go toa high impedance state so
. instruction and js@waitig either a non- | that other devices can control these busses.
maskable or aimaskable ingerrupt (with
the mask enabled) before operaion can = . BUSAK Output, active low. Bus acknowledge is
resume. While halted, the CPU executes . (Bus used to indicate 18 the requesting device
NOP's 1o mﬂam ory mllesh = Acknowledge)  that the CPU address bus, data bus and
activity. Fr F tri-state control bus signals have been set
E 4 L 5 to their high impedance state and the
© WAIT Input, active Dﬂ WﬂT mdncales 19 the "' external device can now coatrol these signals.
(Wait) Z.80 CPU thiat the addressed memory or
1/0 devices are not ready fora data Lhad
transfer. The CBU continues to emcr wait F ;
states for as long as this ugnal nsauwe 4, J*-'
2220
i ; -. I Y ; -
Absolute Maxunum Ratings~ - i ;
Temperatuse Under Bias Wnlupm-.nn' *Comment ‘: | Ness:  Fot 280CPU o AC snd DC chasacienstecs semam the
mamzm':n e == sasme fou the mdtary grode parts except |
Voltage Yy L 9V Maumum Rating” may cause permenent J
with Respect 10 Ground = domage % - Ie® J0mA
Power Duspation 15w only ..."..".Z.‘.'.'.T ...‘.‘..‘.'.‘:‘.'.‘."..2 5
: a4 these or any other condition above those
ndnu‘ n lhcopcnuoniua-di- 1
1 not implied. E to
Mu Mammum (aling o-ndu-l-
extended periuds may alfect device rchabilty.
- ' Capacitance
280-CPU D.C. Characteristics ST
Ta =0°C 10 20°CIV . = SV 2 5% uniess uiherwue specified 3 unmeasured pins returned 1o grouad
Symbel | Parameter Min. | Typ. | Mex. | Uit | Test Condition Symbel | Parnmeser Max. | Unin
Vine 1711 Ok Tapus Lsw Voluge 23 oas 4 v § Chakl Capacnance | 35 | oF
Vine | Gk tnpur Hugh Volruge Yoo v.ahl v i Inpet Capan uamce s | oF
a Input Luw Voliage "0 ()] v Cour | OupstCapaotance | 10 | oF
Vm Input High Voliage 20 v e \'
VoL Output Luw Voliege 04 v gy "t 3mA
Vor | Owiput High Valiege 24 V| gy = -250uA (z)s?l'CPU
Iec Puwer Supply Current 150 mA rde g
C- C-ldt e
LT Input Leakage Cusrent 10 HA ViNO v“ ’-
S - su“lﬂ IV e559° 1 70°C
Yon Tu-State Output Leak age Cusrent in Fluat 10 | uA Vour*2 4wV E - Estended 3V 258 -40" 10 u'c
M - Mibtay SV 110% -35° 10 128°C
hot Tn-Stste Output Leakage Current wa Flust -10 | uA Vouro v
ho Data us Leakage Current 1a Input Mode 110 | wA 0V SV




A.C. Characteristics

Z80-CPU

T, =0°C1070°C, Vcc = +5V ¢ 5%, Unlesg Otherwise Noted.
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54244 /74244  Octal Butfers/Line Drivers/Line Receivers
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. Schttky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
X .Package i Package Package Packege Package
Device T Device T ey = -- | Device T =g : i - - %
P [CTPIMEF Y I e |mEr P [P MEF| P Tyl Tn mEr] O*viee TYe | 1o ks
TL SNSAL S2¢4 9 )
% SNTHL 570 X
FAIRCHLD - - }
MOTOROLA — 111~ =
NS C -4 -1 o o WE O
PHILIPS
SIGNETICS
"SIEMENS
FUJITSU 3
HTACH -
MITSUBISHI
NEC
TOSHBA }
Electrical Characteristics SNS4LS244/SN74L5244
Sbeolute mesmum ratinge over opersiing froe-si emperature range . Pin Assignment‘ : (TOP View)
Suoply voltage. VCC w Operating_irg-n SNSALS | $5°C 1o 125°C 1
Inout_voltage S8V e SNILS| oCue 0C).
Interemutter voltage : $.5V Siorags tercetatus (amg 65°C 1o 150°C (D
recommended opersting cenditions 4 4 g -
> LSS4LS244 Svas2es T
MIN _ NOML MaX MM NOM _ MAX] .
Supoly vollage. VCC 43 . 8 $S5|e 08 S 3 O
Highlevel output current. 10H _ ! T y- 5] WA ¥ w] (o] (s] [¢] [w] [s] [w] (@] [u] [+
Low-ievel cutout current. 10L. a W ¥ vl ) -
Operatng froe-ov leaverstwe. T4 5 ] 0 did-2lddel ]
electrical ch istics over wended opersting & | é
free-air tempersture range (uniess otherwise hoted) - B /‘/////
SN74LS il
e 7 TEST congeone s LTS MAR] £ A A g
ViN___ Hgh-ievel wout votage - - v Dal 0 0 0 O
ViL _ Lowievel wpul voitage wnd 0.8 N ot et e S0
VIK ___ inout clamp voitage VCC =MIN. 1= ilmA —_— W= SNSALS2e4 1) SNYALE244 (), N)
Hystereme(VT s - VT - ) VCC =MIN 8.2 B4 — )
VCO=MIN, VM -2V, /. g O =
R T o S
VIL =ViLmaz, 104 = - 3mA !
v Hhgh-evel Cutpwt valtage v r
on 3 VCC=MIN, ViN=2v, ? |
VIL =05V 10M - MAX
Vee =Mimfig = iima 0.4 — A
VoL  Lew-ievel ovtput voltage vin =2V, v i &
v“_-v"_-.. 10 =24mA 0 .
1ozn Off-state :la-n ourrent, veg =MAX. [vg=2.v 70
’ Otf-state cutput current, Vinu=v. " - 2
OZL  iow-ievel so0ied Vi =V s Vo =0.4v n
" Inpwt :m ot manmum VCC=MAX, VgV 01| ma
™ Hegh-level 1nput owrrent, VEC =MAX, V=2 W 20| wA
L Low-level ingut ourrent VCC =MAX,  ViL=0 &V 02; mA I
108 Short-osrcust atput current 8 | VEE =MAX - 40 1225| mA
Outputs fgh N o= NAK AN 1) 2]
Qutputs low 1S4 t4 «“
o < A ooets | ona e £
Ssading : LS244 » 54 Of
Switching characteristics,Vcg V. T4 25C .
. ,PARAMETER TEST CONDITIONS |MIN TYP MAX|umT ,
L :'._"’:”' sovebstinl ] | ™
Propagsuon delay bme, CL <a%0F, R -0,
u“"" - toriowrleve outgut See Nowe 2 ' S __ﬂ__': il B
Pz _c._,um onadie Lime 10 low lavel T‘ 20 ¥
LIH (mu-nonnmnwnu '1 I! -~
G Itout & sadle ime = i
FLe -.-..-m-.d CL~%F. A_-s602, ° iy o
Outout Gsabin ime See Note 2 ;
"PHZ, yom togh loved \ 0 18| ns

1 For conduons shown as MIN or MAX use the 22010011810 valun awc:hod under

AU typost vahes e a1 VO SV, T4 25T

ONOT more 1hen Gne Gulpul Slansd he Wuried 81 4 Ume 300 GBIt Ul The SAON-EHGRT Mk Wl everd i e

NOTE 2 (L0808 Crowt o vollaqe wawe ksms ae shown on page 311
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Schottky TTL High-Speed TTL | Low-Power Schottky TTL Standerd TTL Low-Power TTL
Package Packsge Package " Package P
Device T Device Type, Device T Device* T }—1 ; ackage
YO TR TMEr ¢ YPeCIPMEF] D0 TP e TR [MEF YPe [C]PMEF]| Ovice Tvpe | 1o rokr
S, s SNSL S 245 L+ cach 3
Tk s SNTeLS248 X
FAIRCHILD S
e
MOTOROLA L
NS C
PHILIPS
SIGNETICS
SIEMENS
1
FUJITSU
HITACH
MITSUBISHI
NEC = :
TOSHIBA
Electrical Characteristics SN54L5245/sﬂ7QL5245
;ﬂmm'm. range \ .
Sunoly voteae. VOC v \‘ s $E€ o l#—_ .
Input voliage v v tt v . WC
'C 10 [ 1s0t &
- 1 -~
; 4L524 ) ver T‘ ” = =
:;ﬁwim_;uh wl.[®] [e) (o] [s] [a] [w] [s] [w][®
Supoly woltaoe. VCC A §¥a) F .
High-leve' outowt ourrent. 10M D E
Low-level Quiput owrent. IQL RO
Operating free aw temperature. TA S5 128 [ i T v
electrical characteristics over recommended woratmg - v
-* free-air temperature range ; Ty
STAEzAE SO | .
PARAMETER Test conomons il [ uu;‘ S NaUsla0e0s0s0sU D
ViM___ Highievel inout vaisge T vl b £ T T .
ViL___ Low-ievel input voitage 0.8 v___.' * SNSALSS ()  SNTALSMS U, W)
ViX___input clamp voitage VCC=MIN, - 1) = - 1BmA —t S}V —
Hysteress(VT « VT ) VCC =MIN = » IR L
A or B mpeut e k4 ! . c
VEC MIN,  ligy= ImA !l 24 34 g
Vou  Highievel oumwt voitage Vinsavo .
o VlL-v"_.n o5 ~Max £ < ——— i
vee MIN | 1oy - 12mA 0 . '
vVou Low-level cutout voltage Vin=2v, - v
L VIL — Vi mex g ~24mA 0s
Off-state output current, - % £ "
'0ZH  pignievet wtage soohed vegamax,” |VOT2TY » i )
Cit-state output current. Catov ¥
'0ZL  pyetavet voitage sopied o v bod
e
- Input current at A or ﬂ_ - M1 5% o
" manmum it votsge [DiR o 57 YOG TMAXL (5SS 11 e &
IIH__High-leve! it current VCC=MAX, ViM=2.1V 20| nA
L Low-tevel ynput current VCC =MAX, Vi_ -0 4V -0.2| ma
10S _Shert-crowt output current VCC ~MAX @0 2251 mA
Total, cutputs wah “ 0
'cC Sunrs cwrent Totat cutputsiow | Ve - MAX. . Oulputs onen. 62 0 mA
e Outputs &7 W2 “ s
switching characterictics. VCC| SV. TA 25C
i ng_ag_u:vn TEST CONOITIONS _ [win_TYP  MAX JumrT
o iy e
Propagation delay hme,
o Ry A CL-4%0F, A -66%, ’ FHES
L2AY Ouwmubh-ohlo-_llv:l._ e Sove, 2 11 40} ns
1PZL Ouiput anable me 1o Pgh level ) 0| ns
PLZ Oulput o sable ime Fom low leval CL SF. R o6ty i) .l ]
1PHZ Oulout Grsable hme from regh ievel Soe Note 2 5 25| ns

1For condtions shown e MIN or MAX. use the S00O18te velue specthed under

LAY tymos! veles ae ot Voo SV, Ty 25T,
-“ﬂﬂ.tlmnwmhwlﬂtllh~ ond Grabon of the short-short shemdd not nOt Aeceed oo Se0ond
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Random-Access Memories (RAMs)
. CDMe6264

we —{ Y CMOS 8192-Word by 8-Bit
ar— 2 14
ar—]s ez LSI Static RAM
A — & A
as—4 s A Features:
57 B o ® Fully static operation
::: . :,, ® Single power supply: 45V1055V
ar—{ o 3 11 ® Al inputs and outputs directly TTL compatible
40 — /08 s J3-state outputs

/07 — 1/07 ® ndustry standard 28-pin conliguration : e

1/02 — 1/08 ® Input address buffers gated off with chip disable

i 1/08 = Fast access time: taa=150 ns/120 ns (COM6264-3/CDM6264-4)
s 709 ® Low standby and operating powsr: loosy=2 yA typical, losers=30 mA

TOP VIEW s2¢8- 37209 maximum

TERMINAL ASSIGNMENT ® Data retention voitege: 2 Y min.

= Operating temperatur e range (max. rating): 0° 10 70°C

The RCA-CDM6264 is a 8192-word by B-bit static random- minimum standby power with inputs toggling. The output
access memory. It is designed for use in memory systams enable (E'E) controls the output buffers t0 eliminate bus
where high-speed, low power and simplicity in use are contention.

desirable. This device has common data inpul and data The CDMB6264 is supplied in 28-lead, hermetic, dusl-in-line
output and utilizes a single power supplyof 45V 1o 55 V.

Either chip enable (CE1 or CE2), when notvalid, will gate off .+ plastic (E sulfix) packages.

the address and output buffers and power down the chipto ]

an — I r

ANl '

ave il AR 1/08 .

s —gy ¥ Ty 1 | aseazse NPUT/ ks

s S AT ) WA M DATa o

ar —d '"."' J T AR SUFFERS 1708

T ‘“_: 2700

O pp— | v i x/03

as —d 'j - 3702

A — = |“' T/0t

st ] A

. £

A0 .= gnamre [T ;

. . )

CEy i

o L ‘

Vi —— ¥ - <«—o Vpo

0 ——od & o 18

TRUTH TABLE Fig. 1 - Functional biock diegram. @—0 Vgg  secu-srete

— — [— DEVI
CEl | ce2 | O |.'WE A0TO A12 _ MODE DATAVO CURH::T
H X X X Y "NOT/SELECTED, .~ | HIGHZ | STANDBY |
X L X X x¥ I .| NOT SELECTED HIGHZ | STANDBY
L H B STABLE READ DATAOUT | ACTIVE
L m X L STABLE WRITE DATAIN | ACTIVE
L H H H STABLE QUTPUT DISABLE HIGH Z ACTIVE

Lz LOW H=HICH X =HORL

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Voo):
(VOIGE ta1erenced 10 Vas terMINEN) i..i...uoutiiiassinss dhisvesnvesosssssssnssasssosonnsnsaracsssedseosanssssssonsses -03to+7y
INPUT VOLTAGE RANGE, ALL INPUTS

03107y
POWER DISSIPATION PER PACKAGE (Po):
For Ta = 0° to *80°C (PACKAGE TYPE E)

o MR e o R SRS O IR NPRATM S o PR S i i - © K e LA SRS S, 500 mw

FOor Ta= +60° 10 *70°C (PACKAGE TYPE E).oovvievneeninnrnneeennennennenns Derate Linsarly at 8 mW/*C to 420 mw

FOrTas0%10 *T0°C (PACKAGE TYPE D) ..cccvoiecrrcncesrosissssnrsnsssccsssssssssssssnonees T R s 1 S S00 mw
DEVICE DISSIPATION PER QUTPUT TRANSISTOR :

For Ta® FULL PACKAGE-TEMPERATURE RANGE .........coiiiiiiincenienncnncnsesnnennens R Rl S T PO S 100 mw
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPED Oto *70°C

PACKAGE TYPEE 0to+70°C
STORAGE TEMPERATURE RANGE (Towg) -« :cccouerrecsuscecrecsssssaresascccsssssssassssscsasssssscssssecsasssesssss -5510 +125°C

LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32in. (1.59 £ 0.79 mm) from case for 10 MAK.  .....ceiiiiiiinieinatentinionneiateaiieee, o A +285°C

side-brazed ceramic (D sulfix) and in 28-lead duat-in-line .-



OPERATING CONDITIONS st TA = 0t0 +70°C

For maximum rellabllity, operating conditions should be selected so that operation Is siways within the following ranges:

k23

LIMITS
. CHARACTERISTIC ALL TYPES UNITS
MIN. MAX.
DC Operating Voitage Range 45 55
Input Voltage Range Vi 22 Voo +0.3 v
Vu -0.3 08
Input Signal Rise or Fall Timed t.b - 5 7.}

A1nput signal rise and fall times with a duration greater than the maximuro value can causg l0ss of stored data in the selected

modo._

STATIC ELECTRICAL CHARACTERISTICS st T = 0 1o #70°C, Voo = S V £ 10%, Except as noted

> LIMITS
CHARACTERISTIC CONDITIONS ALL TYPES |UNITS
: Min. [Typ.*|Max.
: loce CE1=V,, or CE2=Vae — |15] 3 | mA
Standby Device Current ‘ TET-CE2 3 Voo 02Vor il PR )
Sete ige2 <02V
lor 221 mA ‘— | — |04
Output Voltage Low Level Vou Mu. o 21 A =g w3, v
Tow=-1 MA 24 | — | —
Output Volitage High Level - VouMing /[ low==1gA — Voo01— | V
Input Leakage Current 4 1iMak [ vicovie Voo — |20 %2
i - - — — 4 ‘A
3-State Output Leakage Current /' logr | {V.o=0V to Vee 1 — |t08 22| -
i sEe i v & W BT w18 | = [45] 9
Operating Device Current "'“E’ e | . 4 =120 08 | — [22.5 ok
= o teye=1 8 - 12 4
» = :
lorera ero.z V:'IY?‘OI \Y =T ®
. we=0V, - ‘ . £
Input Capacitance C..: i L MAL T."-;Z's:’ﬁ 4 ] 5
7 Vio=0V, = 2
Output Capacitan — 4 -
P p' citance Cio {11 M, Ta257G 6|8
- - S e )

*Typical values are tor Ta+25°G and nominal Voo.

=

"Outputs open circulted!
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