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@National

Semiconductor

100156
Mask-Merge/Latch

General Description

The 100156 merges two 4-bit words to form a 4-bit output
word. The AM,, enable allows the merge of A into B by one,
two or three places (per the AS, value) from the left. The
BM;,, enable similarly allows the merge of B into A from the
teft (per the BS, value). The B merge overrides the A merge
when both are enabled. This means A first merges into B
and B then merges into the A merge. If the B address is

Not Intended For Ngw Designs

T-«4-07- 0(

equal to or greater that! the A adrkess, then outputs are
forced to B. <

The merge outputs feed four latches, which have a common
enable (E) inpu&f@ﬂl inputs have a 50 k{2 (typical) pull-down
resistor tied & VeE.

Ordering Code: see Section 6
Logic Symbol
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Note:

When E i1s HIGH, Qg outputs do not changg. -, :
When E 1s LOW, Qq = A or B depending on'which is selegted,
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<Pl Nambs Description
E - Latch Enable Input (Active LOW)
Ag-Ag A Data Inputs
Bo-B3 B Data Inputs
- ¥ AMp, AMy A Merge Enable Inputs
’ “. BMp, BM4 B Merge Enable inputs
s ASg, ASy A Address inputs
BSg, BSy B Address Inputs
Qo-Qg3 Data Outputs
24-Pin Quad Cerpak
AS,BS,ASq Vge € BSy
I O T T |
24 23 22 21 20 19
BMg =11 18— Ay
AMg —12 178,
BM(—]3 16— A,
AMg— 4 158,
A;—15 144,
By =16 13—8,
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Logic Diagram
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Truth Table
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H = HIGH Voltage Level
L = LOW Voliage Level
X = Don't Care
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o
Absolute Maximum Ratings 2
Above which the useful life may be impaired. (Note 1) . g
If Military/Aerospace specified devices are required, Case Temperature under Bias (Tc) (9“0 to +85°C
S'f?-’se D?°“f:°' the National Semiconductor Sales VEg Pin Potential to Ground Pin ~7.0V to +0.5V
i ice/ Tlstn utors for availability and spe::uficatlons.u Input Voltage (DC) . Vepto 0.5V
Mtor.age empeu:ature —65Cto + 150°C Output Current (DC Output HIGH) “ss  H—50mA
aximum Junction Temperature (T ) +150°C Operating Range (Note 2) —57Vio —4.5V
DC Electrical Characteristics
VEE = —4.5V, Voo = Voea = GND, Te = 0°C to +85°C (Note 3) . )
Symbol Parameter Min Typ Max Units Conglitions (Note 4)
VoH Output HIGH Voltage —~1025 —955 —880 VIN = VIH (Max) Loading with
my orV 500 to —2.0V
VoL Output LOW Voltage -1810 —1705 -1620 IL (Min) :
VoHc Output HIGH Voltage —1035 VIN = V1 (Min) Loading with
mv v 500 to —2.0V
VoL Output LOW Voltage —-1610" ) OF Vit (Max) -
ViH Input HIGH Voltage —1165 —880 “mv Guaranteed HIGH Signal
» for All Inputs
ViL Input LOW Voltage — 1810 — 1475 mv Guaranteed LOW Signal
for All Inputs
liL Input LOW Current 0.50 HA VIN = VIL (Min)
DC Electrical Characteristics
VEE = —4.2V, Voo = Veoa = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
Vou Output HIGH Voltage —1020 —870 VIN = VIH (Max) Loading with
mv VIL i 500 to —2.0V
VoL Output LOW Voltage —1810 ~1605 O VIL (Min) 0~
VoHc Output HIGH Voltage —1030 VIN = ViH (Min) Loading with
: mv v 500 to —2.0V
VoLe Output LOW Voltage —1595 OF VIL (Max) :
Vin Input HIGH Voltage ~1150 _870 mv Guaranteed HIGH Signal
for All inputs
ViL Input LOW Voltage - _ Guaranteed LOW Signal
1810 1475 mv for All Inputs
hw Input LOW Current 0,50 MA VIN = VIL (Min)
DC Electrical Characteristics
Veg = —4.8V, Vcc = Yooa = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Qutput HIGH Voltage —1035 —880 VIN = ViH (Max) Loading with
my orV, 500 to —2.0V
VoL Output LOW Voltage - 1830 —1620 IL (Min) .
VoHe Output HIGH Voltage —1045 my VIN = VIH (Min) Loading with
" _ or VL (Max) 5081 to —2.0V
VoLc Ottput LOW Voltage 1610
ViH Input HIGH Voltage 1165 —880 mv Guaranteed HIGH Signal
for All Inputs
ViL Mpyt LOW Voltage 1830 — 1490 ey Guaranteed LOW Signal
for All Inputs
M Input LOW Current 0.50 HA VIN = VIL (Min)
Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impared Functional operation under these
conditions is not impled
Note 2: Paramstric values specified at —4.2V to —4 8V
Note 3: The specified mits represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temperature extremes,
additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges
Note 4: Conditions for testing shown in the tables are chosen to guarantee operation under “worst case” conditions
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S | DC Electrical Characteristics
b= Ve = —4.2V to —4.8V unless otherwise specified, Vog = Vcca = GND, Tc = 0°C to +85°C &
Symbol Parameter Min Typ Max Units ﬁonditions
hH Input HIGH Current g _
An, Bn, BMp, AMp, BSy, ASp, E 265 rA L VJN Vf"“ 0
leg Power Supply Current —235 —161 —-107 * mA Inm Open
Ceramic Dual-In-Line Package AC Electrical Characterisﬁcs
VEg = —4.2Vto —4.8V, Voo = Veoca = GND i
Symbol Parameter A Tc = +25°C Tc = +85°C ‘Units Conditions
Min Max Min Max . Min Max
tPLH Propagation Delay i
teHL An, B, to Outputs 045 1.80 [ 050 1.80 ..f 050 ° 200 ns
(Transparent Mode) “ o
ik ;’:’O"gﬂ?“jt"s Delay 100 250 | 100 240 | ‘Yoo - 250 ns
PHL P S Figures 1 and 2
teLH Propagation Delay
tpHL AM;,, BMp, AS;, BSq to 120 370 | 1.20 3.70 1.20 3.80 ns
Qutputs (Transparent Mode) coo
trLH Transition Time R s
trHL 20% t0 80%, 80% to20% | 045 190 | 045 1BQ 1 045 180 ns
tg Setup Time 1
An. Bp 0.80 " 0.80 0.80 ns
AM,,, BMy,, ASp,, BS, 2.90 2.90 2.90 Figure 3
tH Hold Time .
An Bn 2.10 2.0 2.10 ns
AMp, BM,, AS,, BS,, 0.80 0.80 0.80
towll) Pulse Width LOW E 2.00 2.00 2.00 ns Figure 2
Cerpak AC Electrical charac‘teristlcs
VEg = —4.2V to —4.8V, Voo = Veea = GND
Symbol Par t ftﬁ =0oc Tc = +28°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay
teHL An, Bn to Qutputs. 0.45 1.70 0.50 1.60 0.50 1.80 ns
(Transparent Mode)
:F’L” E’t"o"gﬁ‘t'z’s Delay 100 230 | 100 220 | 100 230 ns
PHL P Figures 1and 2
tpLH Propagation Delay
tPHL AMp,, BMg, AS), BSp to 120 350 | 1.20 3.50 1.20 3.60 ns
Outputs (Fransparent Mode)
tTLH Transitiors Time
tTHL 20% 10 86%, 80% to 20% 0.45 1.80 0.45 1.70 0.45 1.80 ns
ts Setup Time
An» Bn 0.70 0.70 0.70 ns
AMp,, BM,, AS, BSy 2.80 2.80 2.80 Figure 3
iy Hold Time
An Bn 2.00 2,00 2.00 ns
AMp, BMp, ASp, BS,, 0.70 0.70 0.70
towlL) Pulse Width LOW E 2.00 2.00 2.00 ns Figure 2
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Ve

951001

Notes:

Vo, Voea = +2V, Vgg = —2.5V

L1 and L2 = equal iength 500 impedance hnes

At = 500 terminator internal to scope

Decoupiing 0.1 pF from GND to Veo and Vg

All unused outputs are loaded with 50 to GND

CL = Fixture and siray capacitance < 3 pF

Pin numbers shown are for flatpak; for DIP see logic symbot

TL/F/9861-6
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FIGURE 1. AC TéstiClrcuit,
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trHL, trin
TLIF/9861-7
FIGURE 2. Enable Timing
Aq, Bn, AMp,
BMn, ASp, BMp
ENABLE

TL/F/9861-8
Notes:
15 18 the mmimum time before the transition of the enabla that information must be present at the designated input.

th 1s the munimum time after the transition of the enable that information must remain unchanged at the designated input.
FIGURE 3. Data Setup and Hold Times
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