DUAL R-S FLIP-FLOPS
WITH SINGLE RAIL INPUT
AND POSITIVE CLOCK

MC1033
MC1233

MECL 11 MC1000/1200 series

Two dc storage flip-flops with a negative clock input provided
for each flip-flop. This device is useful as a dual storage element re-
quiring only a single rail input, as a memory data register, 3 sampie
and hold register, or as a clocked R-S flip-flop with no undefined
logic state. It may be teamed with the MC1016/MC1216 for shift
register functions with a minimum number of packages.
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OC Input Loading Factor: C=1;,0=15
DC Output Loading Factor = 25
Power Dissipation = 140 mW typ
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MC1033, MC1233 {continued)
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ELECTRICAL CHARACTERISTICS SR "
Test procedures are shown for only one fip-flop. The other 10———dc G}——12
flip-flop is tested in the same manner.
Pin MC(1233 Test Limits MC1033 Test Limits
Under ~55°C +25°C +125°C 0°C +25°C +75°C
Characteristic Symbol Tost | Min | Max | Min | Max | Min | Max | Unit | Min { Max | Min | Max | Min | Max | Unit
Power Supply Drain [ 7 - - - 36 - - jmade | - - - 36 - - [madc
Current
Input Current Lo 4 - - - 100 - - uade | - - - 100 | - - uAdc
5 - - - 150 - - | wpAdeq - - - 150 | . - uAde
Input Leakage | [ - - - 0.2 - [ ro {uAde] - - - 0.2 - 1.0 | pAde
Current 5 - - - 0.2 - | 1o | pAde] - - - 0.2 - 1.0 | wade
'Q Logicai "1" Vou! 1 [-0.890{-0.825|-0.850]-0.700(-0.700-0.530| Vdc |-0.895|-0. 740]-0. 850 |-0. 700|-0. 775{-0. 615 | Vde
Output Voltagey
Q" Logical 0" VoL 1 |-1.890|-1.580(-1.800]-1.500}-1. 720{-1.380| Vdc [-1.830{-1.525|-1.800|-1.500]-1.760|-1.435 | Vdc
Output Voltage
Q" Logical "1” Voul 2 |-0.990{-0. 825 |-0. 850{ -0. 700{-0. 700l -0.530| Vdc |-0.895 |-0.740|-0.850]-0. 700(-0. 775|-0. 615 | Vdc
Output Voltagey
Q" Logical "0" VoL 2 [-1.890|-1.580|-1.800{ -1.500|-1. 720{-1. 380 Vdc [-1.830|-1.525|-1.800(-1.500(-1.760|-1.435 | Vdc
Qutput Voltage
Switching Times Typ | Max | Typ | Max | Typ | Max Typ | Max | Typ | Max | Typ | Max
(Fan-Out = 3)
Clock Inputs
PropagationDelayl 1, ; 1 6.0 | 8.5 6.0 | 8.5 | 8.0 |10.5 ns 6.0 [ 8.5} 6.0 | 8.5 7.0 8.5 ns
[P 1 501 10 |[50] 10 {70] 12 5.0 ] 10 {5010 |60 11
420 2 5.0 |85 |50 85 |10]105 50 | 85| 50 |85 |60 | 9.5
e 2 60| 10 [60 | 10 |80 12 60 | 10 | 60 | 10 |70 | n
Rise Time 4, 1 l l l \ l l ] l ]
o, 2
Fall Time t. 1 5.0 {85 |50 BS | 70| 11 5.0 | 8.5 | 50 |85 |60 95
Y. 2 50 {85 |50 {85170 11 5.0 | 8.5 50|85 |60} 95
Set inputs
PropagationDelay{ t; .. 1 50|80 |50 |80 |60]85 ns | 5.0 |80 50|80 ]50] 85 | ns
o). 1 7.0 [10.5
[ 2 7.0 |10.5
to o, 2 6.0 |95
Rise Time 4, 1 75 7.5 9.0 7.5 7.5 8.0
Y, 2 1.5 7.5 9.0 7.5 7.5 8.0
Fall Time 'y, 1 8.5 |60 | 80 8011 60 | 90| 60 |80 |70 | 10
4. 2 8.5 {60 | 9.0 80|11 6.0 | 90| 60 |80 {70 | 10

1V oy limits apply from no load (0 mA) to full load (-2.5 mA).
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TEST VOLTAGE/CURRENT VALUES

@Test Vde =1.0% e | mhde
Temperature Vit min 10 Vi max Vit min 1 Vit ess | Yidmax W
-55°C 5.2 to -1.405 | -1.165 to -0.825 5.2 2.5
MC1233 +25°C -5.2 to -1.325 -1.025 to -0.700 ) -0.700 -5.2 -2.5
+125°C -5.2 to -1.205 -0.875 to -0.530 5.2 2.5
0°C 5.2 to -1.350 | -1.070 to -0.740 - 5.2 2.5
MC1033 { +25°C 5.2 to -1.325 | -1.025 to -0.700 -0.700 5.2 2.5
+75°C 5.2 to -1.260 | -0.950 to -0.615 - 5.2 2.5
. RS (S B ﬂ
Pin TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW
Under Vee
Characteristic Symbol | Test Vicmin 9 Vicmee | Viwemin 0 Vit man | Vibimax Vee ly | (Gnd)
[Power Supply Drain IE 7 - 4,10 - 51.9 14
Current T S
Input Current lm 4 - - 4 5.7.9,10 14
5 R - 5 4,7,9.10 - 14
Input Leakage Ig 4 R - - 4.5.7.9,10 - 14
Current 5 - - 4,5,1,9,10 14
['Q Logical "1" You! 1 4 5 - 7,9,10 1 14
Output Voltaget I B
Q" Logical "0 VoL 1 4,5 - - 1.9.10 - 14
Output Voltage -
Q" Logical "1 Von? 2 4,5 - - 7,9.10 2 14
Output Voltagey )
@' Logical “0" VoL 2 4 5 - 7.9,10 - 14
Output Voltage
Switching Times Vit e T1:2Vde Pulse In Pulse Out Ve = —4.0Vde +12V
(Fan-Out = 3) - o ]
Clock Inputs
PropagationDelayt  t, ;. 1 4 - 1 7.9.10 - 14
41 1 - 1 R
TN 2 - 2 .
tea- 2 - 2 -
Rise Time ll 1 - 1 -
+
Y2¢ 2 - 2 .
Fall Time (1- 1 - 1 -
t, 2 . 2 }
Set Inputs - — -
PropagationDelay| L 1 5 4 1 1,9, 10 - 14
‘51 ! 1 .
t5.2. 2 2 ,
ts ge 2 2 -
Rise Time t 1 1 -
1+
ty, 2 2 -
Fall Time l|_ 1 1 -
. 2 2 -

72 C

228




MC1033, MC1233 (continued)
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APPLICATIONS INFORMATION ] I | |
Do———‘l D a ———I | | oy
| c 5 | [ i
The MC1033/MC1233 is a single-rail stor- | | ! |
age element that has no undefined logic state. I MC1033 | | |
{Note the change in the truth table over o | o o | | 1
that of the dual-rail type of device, such as ! 1 | { [
MC1014/MC1214 or MC1015/MC1215.) The | A1 1 : ?
speed-power product is better than that ob- I- ¢ oM | | )
tained with any other bipolar technique. An L _] | | |
exampie of a 4-bit storage register with both I | MC1010 |
input and output gating is shown in Figure 1, r———-—7 i 1
and an 8-bit buffer register with input gating | | i
is shown in Figurs 2. o1 Q_:_ ! |
Do
I ot I P
] | | !
| MC1033 | | |
| Lo !
O3 [»] QpFP— '
: 1
ap i a :
FIGURE 1- 4BIT STORAGE b __ J L _____ J
REGISTER WITH GATED
INPUTS AND OUTPUTS €Lock TRANSFER Power Dissioad.
ower Dissipation
{THREE DEVICES) « 400 mW
6.0 ns or Greater 4.0 ns or Graster
tod trom Og to Do’ — Typically 8.0 ns with tr, or high and clock low
toa from C 10 Dg'— Typically 9.0 ns with transfer high and clock going
10 low levat

FIGURE 2- 8-BIT BUFFER REGISTER WITH
INPUT GATING (FOUR DEVICES)
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TRUTH TABLE
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@ = Either stete may be present

g from Djp 10 Qor @ 4.0 ns
tag from Cjnto Q or G X 6.0 ms
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MC 1033, MC1233 (continued}

SWITCHING TIME TEST CIRCUIT
Ta = 25°C

+0.175 Vdc &——0

@—1

Hm S
0.350 § 80

L

Alt units Vgg = -4.0 Vdc
. +1.2 Vde
bypassed with 0.1 UF

VEE
~4.0 Vac
% MC1010/1210 i |5u,_.
R A
B 15 pF*
Output |
TP, 1o Channet “A" (D or C) = 4 — — O Tr g o Chanmel - 4
CBUHQ or Q)

*Load Corresponds to Fan out - 3

SWITCHING TIME DEFINITIONS AND TIMING DIAGRAM

input pulse
tand U =
5.010.5ns

DT INPUT

CLOCK INPUT TO OUTPUT DINPUT TO QUTPUT

“CTINPUT

90%
Q' QUTPUT
1

D:_I

TOUTPUT
10%
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