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MULTI-MODE LATCH BUFFER

The INTEL®3212 Multi-Mode Latch
Buffer is a versatile 8-bit latch with
three-state output buffers and built-in

High Performance — 50 ns Write Cycle
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Low Input Load Current — 250 A
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3212

PIN DESCRIPTION

PIN SYMBOL NAME AND FUNCTION TYpe!"
1 DS, Device Select Input 1 active LOW
2 MD Mode input
When MD is high (output mode) the output buffers are enabled and the
write signal to the data latches is obtained from the device select logic.
When MD is low (input mode) the output buffer state is determined by
the device select logic and the write signal is obtained from the strobe
(STB) input.
3,5,7,9, DI,—Dlg Data Inputs
16, 18, 20, . .
29 The data inputs are connected to the D-inputs of the data latches.
4,6, 8, 10, DO,—DOg Data Outputs three-state
;? 17,19, The data outputs are the buffered outputs of the eight data latches.
1 STB Strobe Input
When MD is in the LOW state, the STB input provides the clock input
to the data latch.
12 GND Ground
13 DS, Device Select Input 2
When DS is fow and DS5 is high, the device is selected.
14 CLR Clear active LOW
23 INT Interrupt Qutput active LOW
The interrupt output will be active LOW (interrupting state) when
either the service request flip-flop is low or the device is selected.
NOTE:

(1) Active HIGH, unless otherwise specified.
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3212

FUNCTIONAL DESCRIPTION

The 3212 contains eight D-type data

latches, eight three-state output buf-

fers, a separate D-type service request
flip-flop, and a flexible device select/
mode control section.

DATA LATCHES

The Q-output of each data tatch will
follow the data on its corresponding
date input line (D11—Dlg) while its
clock input is high. Data will be
latched when the internal write line WR
is brought low. The output of each
data latch is connected to a three-state,
non-inverting output buffer. The in-
ternal enable line EN is bussed to each
buffer. When the EN is high, the buf-
fers are enabled and the data in each
latch is available on its corresponding
data output line (DOy—DOg).

DEVICE SELECT LOGIC

Two input lines DS and DS, are pro-
vided for device selection. When DS
is low and DS is high, the 3212 is
selected.

MODE CONTROL SECTION

The 3212 may be operated in two
modes. When the mode input line MD
is low, the device is in the input mode.
In this mode, the output buffers are
enabled whenever the 3212 is selected;
the internal WR line follows the STB
input fine.

When MD is high, the device is in the
output mode and, as a result, the out-
put buffers are enabled. In this mode,
the write signal for the data latch is
obtained from the device select logic.

SERVICE REQUEST FLIP-FLOP
AND STROBE

The service request flip-flop SR is used
to generate and control central proces-
sor interrupt signals. For system reset,
the SR flip-flop is placed in the non-
interrupting state (i.e., SR is set) by
bringing the CLR line low. This simul-

taneously ciears (resets) the 8-bit data
latch.

The Q output of the SR flip-flop is
logically ORed with the output of
device select logic and then inverted
to provide the interrupt output INT.

The 3212 is considered to be in the in-

terrupting state when the INT output
is low. This allows direct connection
to the active LOW priority request in-
puts of the INTEL®3214 Interrupt
Control Unit.
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When operated in the input mode (i.e.,
MD low) the strobe input STB is used
to synchronously write data into the
data latch and place the SR flip-flop in
the interrupting (reset) state. The in-
terrupt is removed by the central pro-
cessor when the interrupting 3212 is
selected.
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3212

D.C. AND OPERATING CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS*

Temperature UnderBias. . ............... 0°C to 70°C *COMMENT: Stresses above those listed under ““Absolute Maximum
o ° Ratings'" may cause permanent damage to the device. This is a stress

Storage Temperature . . . .. ........... ~65Cto +160°C rating only and functional operation of the device at these or any other

: . conditions above those indicated in the operational section of this

.. =0. + e R R

All Output and Supply Voltages. ... ... .. 0.5V to +7V specification is not implied. Exposure to absolute maximum ratings for

All Input VOIageS. « v v e e v e e e e -1.0V to +5.5V extended periods may affect device reliability. :

Output Currents . . .. .. i it it vt i e e 100 mA

Ta =0°C to +75°C Vce = +5V £5%

Symbol Parameter Min. Typ. Max. Unit Conditions

e Input Load Current -.25 mA VE = .45V
STB, DS5, CLR, Di1—Dig Inputs

g Input Load Current -.75 mA Vg = .45V
MD Input

e Input Load Current -1.0 mA Vg = 45V
DS Input

Ig Input Leakage Current 10 UA Vr < Vcc

STB, DS, CLR, D11 —Dlg Inputs

Ir Input Leakage Current 30 HA VR < V¢e
MD Input

IR Input Leakage Current 40 uA VR < V¢e
DS input

Ve Input Forward Voltage Clamp -1 Y lc = -bmA

ViL Input “Low’’ Voltage .85 \

ViH Input ““High’" Voltage 2.0 \Y

VoL Qutput “Low” Voltage .45 \ loL = 15 mA

VoH Output “High” Voltage 3.65 4.0 Y loy = -1 mA

lsc Short Circuit Output Current -15 -75 mA Vce = 5.0V

liol Output Leakage Current 20 UA Vo = .45V/5.25V

High Impedance State

Icc Power Supply Current 90 130 mA
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3212

A.C. CHARACTERISTICS T4 =0°Cto 75°C, V¢ = +5.0V £ 5%

Symbol Parameter Min. Typ. Max. Unit

thw Pulse Width 25 ns

tep ) Data To Output Delay 30 ns

twe Write Enable To Output Delay 40 ns

tseT Data Setup Time 15 ns

ty Data Hold Time 20 ns

iR Reset To Qutput Delay 40 ns

tg Set To Output Delay 30 ns

te QOutput Enable Time 45 ns C_ = 30pf
te Clear To Output Display 45 ns

TEST CONDITIONS: TEST LOAD CIRCUIT:

tnput pulse amplitude of 2.5 volts.

Input rise and fall times of 5 ns between 1 volt and 2 volts. Vee
Qutput load of 15 mA and 30 pF.
Speed measurements are taken at the 1.5 volt level. 3000
out
30 pF 60092

CAPACITANCE!!

LIMITS
Symbol Test
Min. Typ. Max. Units
Cin DS, MD Input Capacitance 9 12 pf
Cin DSy, CLR, STB, DI, —Dlg 5 - 9 pf
Input Capacitance
Cour DO¢—DOg Output Capacitance 8 12 pf
NOTE:
(M ;his pza;rgeter is periodically sampled and is not 100% tested. Condition of measurement is f = 1 MHz, Vg|as = 2.6V, Vg = 5V and
A= .
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M3212

D.C. AND OPERATING CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias. . .. .......... -55°C to +125°C
Storage Temperature . . ... ........... —-65°C to +160°C
All Input and Supply Voltages. ... .. ....... -0.5V to +7V-
All Input Voltages. . . . e -1.0V to +5.5V°
Output Currents . . . oo v e vt e e e e e e e e e e 100 mA

Ta =-55°C to +125°C; Vg = 5.0V £10%

/)
7 .
| 7 Ga'h

*COMMENT: Stresses above those listed under “Absolute Maximum
Ratings’* may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational section of this
specification is not implied. Exposure to absolute maximum ratings for
extended periods may affect device reliability.

Symbol Parameter Min. Typ. Max. Unit Conditions

= Input Load Current -.25 mA Vg = .45V
STB, DSy, CLR, DI{—Dlg Inputs

le Input Load Current -.75 mA Vg = .45V
MD Input

Ig Input Load Current -1.0 mA Vg = .45V
DSq Input

Ig Input Leakage Current 10 HA VR < Vc¢c
STB, DS, CLR, DI1—Dlg Inputs

Ir Input Leakage Current 30 UA VR < Vce
MD Input

Ir Input Leakage Current 40 uA Vg < Ve
DSq Input

Ve Input Forward Voltage Clamp 1.2 \% lc = -6mA

ViL Input “Low’’ Voltage .80 \Y

ViH Input ““High’”* Voltage 2.0 \%

VoL Output “Low” Voltage .45 \% oL = 10 mA

VoH Qutput “High” Voltage 3.5 4.0 \Y loH = .bmA

Isc Short Circuit Output Current -15 -75 mA Vce = 5.0V

ol Output Leakage Current 20 uA Vo = .45V/5.5V
High Impedance State

lcc Power Supply Current 90 145 mA
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M3212 h/

A.C. CHARACTERISTICS T, =-55°Cto +125°C, Ve = 5.0V + 10% ' Q,'

Symbol Parameter . Min. Typ. Max. Unit sh

thw Pulse Width 40 ‘ ns ¢
tpp , Data To Output Delay 30 ns

twe Write Enable To Qutput Delay 50 ns

tseT Data Setup Time 20 ns

ty Data Hold Time 30 ns

] Reset To Output Delay - b5 ns

tg Set To Qutput Delay 35 ns

te Output Enable Time 50 ns CL = 30pf

te Clear To Output Display b5 ns

TEST CONDITIONS: TEST LOAD CIRCUIT:

Input pulse amplitude of 2.5 volts.

Input rise and fall times of 5 ns between 1 voit and 2 voits. Vee:
Output load of 15 mA and 30 pF.
Speed measurements are taken at the 1.5 volt level. 300Q
ouT
30 pF 60092

CAPACITANCE'Y

LIMITS
Symbol Test
Min. Typ. Max. Units
Cin DS;, MD Input Capacitance 9 12 pf
Cin DS;, CLR, STB, Di,—Dlg 5 9 pf
Input Capacitance
Court DO;—DOg Output Capacitance 8 12 pf
NOTE:
(1) This parameter is periodically sampled and is not 100% tested. Condition of measurement is f = 1 MHz, Vg)as = 2.5V, Vcc = 5V and

Ta=25°C.

30



3212

WAVEFORMS
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