General ﬂescﬁpﬁm

The MM74C012,  MM74C917 display controllers are
wterface zlements, with memory, that directly drive a
Gtﬁsrt. Bsegment LED display.

T iﬁ?!w contugliers receive data infarmaation throwgh
Sdatx nputs A, B, €, O and 0. o diait snformation

" The input dala is weiilen into the

threngh 3 address inputs K1, K2 and K3

selected by
the afdress information wien CHIP ENABLE, CE, and
WIRATE ENABLE, WE, are law and is latched when either
€E ar WE return hich. Data hald time s not required.
A wifcontzined internal ascllator seqrentially presents

© the stoved data 1o 2 decoder where 4 data hits control

the format of the displayed character 2ad 1 bit controls
the decitnal point. The internal oscillator is controlled
by acontrol input labeled OSCILLATOR ENABLE, OSE,
which is tied low in normal operation. A high level at
QSE prevents automatic refresh of the display.

T!te T-segment plus decimal point output information
duwectly drives 3 LED display through high drive (100
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MM‘MCQTQ G-B@t ECB Display Contm&erlmwer
- MI74C917 6-Digit Hex Dlsphy Ctmtm!iermnwes

\

mA typ] output drivers. The drivers are active when the
control pinlabeled SEGMENT QOUTPUT ENABLE, SOE,
is low and ga intoe TRESTATE® when SOE is high.
This feature allows far duty cycle brighiness control and
for dsablieg the output divvecs for power cmnsmmion_

The M3§74C912 segment detoder converts BCD data
into T-segment foumar. The MIF7RCYHT7 converts binary

data into hex format.

All inputs are TTL comgpatibte and do not clang to the
Voc gy

Features

*Segment drive may exceed maximum display dissipation.

= Direct segment drive (100 mA typ) TRI—ST}}TEAB LE
= 6 registers addressed like RAM '
= Intewnal oscillator and scanning cirbuit
& Direct base drive to digit transistor {20 mA typ)
®  internal segment decoder .
® TTL compatubleinputs i
Truth Tables .
tnput Control
y. A DIGIT ADDRESS _— ' _
GE- WE OPERATION
a2 K2 K1 _
0 ] 1] 0 0 Write Digit 1
L] 0 0 1 Larch Digit 1
[ o 1 0 Weite Digit 2
0: 0 0 1 1 Latch Digit 2
0 o { 1 0 0 Write Digt3 =
o e 1 o 1 Latch Digit 3
1] 1 1 a Write Digit 4,
e¢.| o 1.4 1 t | Lawch Digita
0 1 o o 0 Write Digit 5
0 1 1] ] T Latch Digit 5
0 | a 1 ] Write Digit6 -
0 1 |0 1 1 Latch Digit6 !
1] 1 1 1] (1} Write Null Digit | O\
0 T ] 1 0 1 Latch Null Digit  }=
0 1 1 1 0 Write Null Digit(" |~
] 1 1 1 1 " Latch Nul 1t<>
17 X x X X Dtsah-ie W
X = don’t care ' ™. . QZ
%)
Output Control (j \
o | o Do
SOE OSE Ol’%/ TION
CAY
N\
] Q Refresh/ Display
1] 1 ‘Oscillator™
1 Q ; &X isable Segment Quiputs 1#
1 T & ¥ Standby Mode
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“Absolute Maxtrrlum Ratings"” are those values beyond which the safety of the device capnot be guaranteed, Except for “Operating

Range” they ace not meant to imply that the device should be operated at these limits," The table of "Elumﬂcal Characteristics” provides
conditions for actual device operation,

Note 2: All voliages reference to ground. -

Note 3: 9y, mea:umd in free air with device soldered into p-rmted ci‘cuh board,

-

AC El_?ctrica_i Characteristics vce=5V, 1= t¢= 20 ns, C|_= 50 pF

3:---—------—-\.- TR R AR lmuntm '[I'clﬂlﬂl 1 mﬂ-\.,_ - L ‘__" P : — oTeom _‘:_ LT "u.ﬂ_{l"-‘{ e
VoltnnnltAnyPinExoeptlnputs —&WNVW wniﬂlpatlgn Referml’nmws’l’"‘a‘ﬁnph .
Voltage at Any Input oL =03V 1wV - - OperatingVor Hun.ge. i AV to BV
Operating Temperature Range rral —40°C to +85°C Absolute Maximum Voo . 6.5V
Storage Temperature Range  ~65°C to +150°C Lead Temperatum {Soldmng_ 10 seconds| 306°C

5 oy _ ) '
DC Electrical Characteristics min/max timits apply at 40°C < T; < 85°C, unless otherwise noted.
. PARAMETER - - CONDITIONS . MIN TYp MAX UNITS
CMOS TO CMOS e, _!
VIN(T) Logu:a g 1nput Voltage Veo=5V 30
VIN{(0) Logpcal “0" Input Voltage Vee =5V 1.5-
INgY) Logical “1" InpGt Current “Vee=5V, Vin = 15V 0.005 1.0 pA
lingo) « Logical “0” Input Current CVee=5V, Vin=0V -1.0 -0.005 1A
ce | Supply Current Ve = 5V, Outputs Open 0.5 2 mA
louT TRI-STATE Qutput Current Veoe=5V, Vg =5V 0.03 3 KA
. Vee =5V, Vg =0V -3 -0.03 HA
CMOS/LPTTL INTERFACE
VIN(1) Logical “1“ Input Voltage Voo =475V Vec-2.0 : v
© ViIn(o) Log-cal 0 Input Voltage Vcc =4, ?5\’ 0.8 v
rr—— FATT i s Y T T Py —— .= £ A SACANE BT L G e —
OUTPUT DFI I VE
ISH High Level Segment Current | Vg =5V, VQ = 3.4V, - ( mA
TJ = 2500 —G0 =1 00
Ty=100°C -40 ~60 mA
IpH High Level Digit Current Vee =5V, Vg =1V,
Ty=25°C -10 -20 mA
. |- Ty=100"C -7 -15 mA
. r"J 1“.- .
VouT(1) Logical “1* Output Voltage Vee =5V, 10 = =360 A 4.6 v
) Any Digit A -
\Vounm Logical “0" Qutput Voltage Uccl = 5V, lg = 360 pA 04 v
Any Qutput
(TN Thermal Resistance {(Note 3) A 100 ‘crw
Note 1:

PARAMETER CONDITIONS MIN TYP MAX UNITS -
. cw Chip Enable to Writn_e Enable Ty=25°C 35 15 ns
Setup Time Ty=125°C 50 20 ns
tAw Address to Write Enable Ty=25°C 35 15 ns
Setup Time T3=125°C 50 20 nis
ww Write Enable Width Ty=25C 400 y 225 h
SR Tj=125°C as0 250 ns




iy ,3 - ,-! CONDITIONS MIN Tve MAX | UNITS
‘oW DstetoWritaEntteSatpYime | Tje26°C . | 300§ 225 .o
. L _ Ty=126°CcC.0 430 250 . ns
t];;n Write Eftable ta Data Hold Time T_[=25°C‘ = 0 . —:IO -  ns
: o, ' | " Ty=125°C d‘*—'@a_ ~15 _ ns
WA Write Enable to Address Hotd Time Tyj=25C . 0 -10 | s
LTy ' Ty=125°C ] o -5 | as
we o Write Enable .lu Chip Enable Ty=25°C .I S0 30 ns
Hotd Time Ty=125°C 75 0 | - ns
; tH. 10H Lugi'cal “1", Logical “0™ Levels Ry =10k, Tj=25°C ) '2?5 + 500 ns
Into TRISTATE C( =10pF, Ty=125"C 325 | 600 ns
tH1.1He TRISTATE w Logical “1” 1o |y = 10k, Ty=25°C 32% 600 ns
Lagical ‘0" Level - | CL=50pF, Ty=125°C | 375 700 as
R (T:) Interdigit Blanking Time Ty=25°C -5 ] 10 - s
| . Ty1=125°C : 10 20 | i
. fMUX ~ Mltiptex Scan Frequency Ty=25"C s | . | w
: Ty=125°C , : 250 Hz
Cin . lﬁput Clapaci'ltance . Mate 4 : 5 f : i’.S pt
Cout  TRI-STATE Quiput Capacitance Noted , 30,1 s0 pF

Note 4: Capecitance is guranteed by periodic testing.

Switching Time Waveforms
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‘The MM74C912Z, MM74CI17 display controllers ace
manufactured using metal gate CMQOS technology. A
single 8V 74 series TTL supply can be used for power
and should be bypassed at the Vo pin.

All inputs are TTL compatible; the segment outputs
drive the LED display directly through current limiting
resistors. The digit outputs are designed to directly drive
the base of a grounded emitier digit transistor without
the need of a Darlington configuration,

Block Diagram

As seen in the block diagram; these display contrallers
contain six 5-bit registers; any one of which may be .
randomly written. The intednal multiplexer scans the &
registers and refreshes the display. This combination of
write only memory and self-scan dnspia',f makes the
display controller a refreshtﬁg experience™ for an over-
burdened miceoprocessar.
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Applications .
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| 1 “F“m, Note. The BCD data written into memory locations 2000H to 2005H
= he display and remain there until changed.
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Physical Dimensions. inches (mitlimeters}
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Order Number MM74C12N or MM74CHTTN . L
NS Package Number N28A ' T

(Wamulaclured wnder one or Ming of the filtdwnng U3 “palents: WEDEZ, REETSE LPYTIT, IWITE, IN 6N, TN, TMICH, WO85e2, 2471025, MIADY, A, ISINTS0, 514847, BASHall, W8E0lS,

TEO63 18, 3671630, TETIE00, IAG0G0, 1593068, TRANEAN, OMEY, 617450, IO ML JNEZ, N3RS, JLB0NY, IS, Fen)2af.
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Hatlonal Semiconducior Comporalion 2900 Semicanduslor Dnve, Santa Olara, Catdorma 95051, (406} 7375000/ T WX (910) 338.9240
Watlonal Semiconducior GmbH 806 Fyerstenleldbrudh, induiinasiracie . Wes) Germany, Tele G8141] 1037 Teler 0527649

NS Etectronics (HK) Lid 4 ving ¥ip Sreer, 11th Flaor, Kwun Tang, Kowloon, Hang Kong, Tere J-411241-8/Telex 13866 NEE HK HX
HS laternatlonai Tnc. Miyake Bidg 6F, 1-5 Yolsuya, Stwrjuhu-Ku. Tokyo 160, Japan, Tele. 03-355-3711 Telex 126592

M5 Elecironics Ply. Lig. CNA-Siud Aogd & Mauntain Highway, Bayswaler, Votora 1183, Ausirabia, Tele 03-729-6330Telen 32056



