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TYPES S154S412. SI74S412 (TIM8212) 
MULTI-MODE BUFFERED LATCHES 

BULLETIN NO. DL·S 7512351, OCTOBER 1971 

• P-N-P Inputs and 3-State Outputs Maximize 
I/O and Data Bus Capabilities 

• Data Latch Transparency Permits 
Asynchronous or Latched Receiver Modes 

• Mode and Select Inputs Permit Storing 

With Outputs Enabled or Disabled 

• Strobe-Controlled Flag Flip-Flop Indicates 
Status or Interrupt 

• Asynchronous Clear Sets All Eight Data 
Lines Low and Initializes Status Flag 

• High-Level Output Voltage, Typically 4 V, 

Drives Most MOS Functions Directly 

• Direct Replacement for Intel 3212 
or 8212 

description 

s, 

SN54S412, , • J PACKAGE 
SN74S412 ••. J OR N PACKAGE 

(TOP VIEW) 
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OAT A INPUTS AND OUTPUTS 

logic: see function table 

52 

ST8 

This high·performance eight-bit parallel expandable buffer register incorporates package and mode selection inputs and 
an edge-triggered status flip-flop designed specifically for implementing bus·organized input/output ports. The 
three-state data outputs can be connected to a common data bus and controlled from the appropriate select inputs to 
receive or transmit data. An integral status flip·flop provides package busy or request interrupt commands. The outputs, 
with a 4-volt typical high-level Voltage, are compatible for driving low·threshold MOS directly. 

DATA LATCHES 

The eight data latches are fully transparent when the internal gate enable, G, input is high and the outputs are enabled 
(OE = H). Latch transparency is selected by the mode control (M), select (S1 and S2), and the strobe (STB) inputs and 
during transparency each data output (OOi) follows its respective data input (Dli)' This mode of operation can III 
terminated by clearing, de-selecting, or holding the data latches. See data latches function table. 

MODE SELECTION 

An input mode or an output mode is selectable from this single input line. In the input mode, MD = L, the eight dati 
latch inputs are enabled when the strobe is high regardless of device selection. If selected during an input mode, the 
outputs will follow the data inputs. When the strobe input is taken low, the latches will store the most·recently setup 
data. 

In the output mode, M = H, the output buffers are enabled regardle~s of any other control input. During the output 
mode the content of the register is under control of the select (51 and S2) inputs. See data latches function table. 

STATUS FLIP-FLOP 

The status flip-flop provides a low·level output signal when: 

a. the package is selected 

b. a strobe input is received. 

This status signal can be used to indicate that the register is busy or to initiate an interrupt type command. 
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functional block diagram 

TYPES S154S412, SI74S412 (TIMB212) 
MULTI-MODE BUFFERED LATCHES 
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schematics of inputs and outputs 

EQUIVALENT OF CLEAR, STROBE, 
MODE, S1, AND S21NPUTS 
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TYPES SI54S412, SI74S412 (TIM8212) 
MULTI-MODE BUFFERED LATCHES 

DATA LATCHES FUNCTIDN TABLE 

FUNCTIDN CLEAR M S1 S2 STB DATA IN 

L H H X X X 
Clear 

L L L H L X 

X L X L X X 
De·select 

X L H X X X 

H H H L X X 
Hold 

H L L H L X 

H H L H X L 
Data Bus 

H H L H X H 

H L L H H L 
Data Bus 

H L L H H H 

STATUS FLIP·FLDP FUNCTIDN TABLE 

H == high level (steady state) 

L == low level (steadv state) 
X == irrelevant (any input, including transitions) 

Z == high impedance (off) 

'" == transition from low to high level 

CLEAR 

L 

L 

H 

H 

81 

H 

X 

X 

L 

-
S2 STB INT 

X X H 

L X H 

X ~ L 

H X L 

DATADUT 

L 

L 

Z 

Z 

Co 
0.0. 

L 

H 

L 

H 

abSDlute maximum ratings Dver Dperating free·air temperature range (unless Dtherwise nDted) 

Supply voltage, Vee (see Note 1) 
I nput voltage . 
Operating free·air temperature range: SN54S412 

SN74S412 
Storage temperature range. 

NOTE 1: Voltage value, are with respect to network ground terminal. 

recommended Dperating cDnditions 

SN54S412 

MIN NDM MAX 

Supply voltage, VCC 4.5 5 5.5 

Pulse width, tw I 5TB or gl • 52 25 

C .. Figur .. 1. 2, and 41 I Clear low 25 

Setup time, tsu I .. Figure 31 15+ 

Hold time, th C .. Figur .. 1 and 31 20+ 

Operating free ... ir temperature, T A -55 125 

J. The arrow indicates that the falling edge of the clock pulse is used for ref.rence, 

TEXAS INSTRUMENTS 
IN(OHP()H;AJED 
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. 7 V 
5.5 V 

. -55°e to 125°e 
. oOe to 700e 

. _65°e to 1500 e 

SN74S412 

MIN NDM MAX 
UNIT 

4.75 5 5.25 V 

25 

25 
n. 

15+ ns 

20+ ns 

0 70 ·C 



TYPES SI&4S412, SI74S412 (TIM8212) 
MULTI-MODE BUFFERED LATCHES 

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

TEST eONDITIONst 
SN54S412 SN745412 

PARAMETER 
MIN TVP' MAX MIN 

VIH Hlgh~evel input voltage 2 2 

VIL Low~evel Input voltage 0.85 

VIK Input clemp voltaga Vec -MIN; II- -1SmA -1.2 

VOH High-level output voltage 
VCC - MIN, VIH-2V, 

3.65 4 3.65 
VIL - 0.8 V, 10H - -I mA 

VCC· MIN, 
IOL-15mA 0.45 

VOL L~evel output voltage VIH·2V, 

VIL· 0.8 V 
10L - 20mA 0.5 

10ZH 
Off"'8te output current, DO I thru 

VCC ~ MAX, 
high~evel voltage applied 008 

VO· 2.4 V 50 

Off-ltete output current, DO 1 thru 
10ZL 

low~eval voltage applied 
VCC= MAX, Vo =0.5 V -50 

008 

II 
Input current at 

VCC= MAX, VI = 5.5 V 1 
maximum input voltage 

IIH High~.val input current VCC= MAX, VI = 5.25 V 20 

I fl -1 

IlL Low~eval input current 1M VCC=MAX, VI =0.4V -0.75 

I All others -0.25 

lOS Short-circuit output currant§ VCC= MAX -20 -65 -20 

ICC Supply currant VCC - MAX, sea Note 2 82 

tPor condltlonl shown I' MIN or MAX, UN the appropriate value specified under recommended operating condition •. 
fAil typlcel •• Iu ••• re.t Vee z 5 V, TA Z 2S"e. 
INot mar. than one output Ihould be shorted at • time, 

NOTE 2: ICC il me •• ured with ell outputl open, cl •• r input at 4.5 V. and ell other inputs grounded. 

switching characteristiCS, Vee = 5 V, T A = 25° C 

TVP' 

4 

82 

PARAMETER FAOM TO FIGURE TEST CONDITIONS MIN TVP 

tPLH ST8, 51, or S2 
Any 

DO tpHL 

tpHL CLR Any DO 

IPlH 
Dli DOi 

tpHL 

IPLH S1 or S2 INT 

tPHL STS INT 

tZH 
51, S2, or M Any DO 

IZL 

1HZ 
51,S2, or M Any DO 

ILZ 

tPLH .propagetlon deley time, low-to·hlgh·level output 
tPHL '. propagetion de'IY time, hlgh-to-Iow-Ievel output 
tZH _output enable tim. to high I."., 
tZL _output enable time to low level 
tHZ _output dl.able time from high level 
tLZ. output disable tim. from low level 

1 

2 
CL ~ 30 pF 

3 

4 CL z 30 pF 

4 

5 CL - 30pF 

5 
CL· 5 pF 

TEXAS INSTRUMENTS 
INCOHPORATED 
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18 

15 

18 

12 

10 

12 

16 

21 

25 

9 
12 

MAX 

0.85 

-1.2 

OA5 
0.5 

50 

-50 

I 

10 

-1 

-0.75 

-0.25 

-65 

130 

MAX 

27 

25 

27 

20 

20 
20 

25 

35 

40 

20 

20 

UNIT 

V 

V 

V 

V 

V 

,.A 

,.A 

mA 

,.A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

nl 
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TYPES S154S412, SI14S412 (TIMB212) 
MULTI-MODE BUFFERED LATCHES 

DATA INPUT 

STa OR i,·s2 

DATA OUTPUT 

CLEAR INPUT 

DATA OUTPUT 

DATA INPUT 

STBOR 1"52 

DATA OUTPUT 

STROBE 

PARAMETER MEASUREMENT INFORMATION 

2.& V ,.6Vxr------- -- ~'.5V 
____ _ oJ . . '- ___ ov 

~ Iw T- __ -i~ __ _ 
________ '.6~v;f ~~'._6_V ________ _ 
_______ I.-_tp_H_L-.~ r- _____ _ 

_ __ __ _ __ _ __ _ ..J )(~,_.&_V _____ _ 

2.6 V 

OV 

VOH 

FIOURE 1 - STROBE OR SELECT TO DATA OUTPUT 

______ ---. ~ 'wlctrl -.j ~______ 2.11 V 

UV'}_ t·&;.. _____ OV 

_____________ ~~~ __ ~tP~H~L~ 

\,~;- VOH 

FIOURE 2 - CLEAR INPUT TO DATA OUTPUT 

2.5 V 
1.& V X-------- - -~--

..J ., ...... _ _ __ ° V 

~IIU .. ~ Ih .. 

, \. 1.& V - - - - - 2.& V 

~ OV 

------....:...-->f.H~ -- -- - - - - - VOH 
_____ -.J. VOL 

FIOURE 3 - DATA INPUT TO DATA OUTPUT 

t\~&~------
__ -oJ f4 -t Iwl'lbl 

2.6 V 

OV 

INTERRUPT OUTPUT 

FIOURE 4 - STROBE OR SELECT TO INTERRUPT OUTPUT 

1,·5V \1.5~ ---
--~ I I' ov 

2.5V 

-----t IZH I-- --! 1HZ r- r 0.5 V 

DATA OUTPUT ! lr-------,---...,~ 
IHIGHSTOREDI ___ -.,.:_-' -'::v : t 

DATA OUTPUT 
ILOW STOREDI 

--t IZl I.-- --I ILZ !--
I ---------.\1 " 4.5 V I 

.,.5V F CO.IIV 

~-------~ , 
FIOURE 1- SELECT TO DATA OUTPUT 
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