Signetics 100141
Shift Register

8-Bit Shift Register
Product Specification

ECL Products

DESCRIPTION TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
100141 has eight D-type flip-flops, and DELAY (~lge)

two selection inputs, Sp, Sy, allowing a 100141 1.7ns 175mA

parallel loading or left shifting or right

shifting, or hold operation mode. ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vce1 = Vecz = GND; Vgg =-4.2V to -4.8V
Ta=0°C to +85°C
Ceramic DIP 100141F
Ceramic Flat Pack 100141Y

PIN DESCRIPTION

PINS DESCRIPTION
-D7 Serial Data Inputs
-P3 Parallel Data Inputs
cP Clock Input
So. S1 Select Inputs
Qo-Q7 Data Outputs
PIN CONFIGURATION LOGIC SYMBOL
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FUNCTION TABLE
INPUTS OUTPUTS
MODE s | s | cp 7 6 5 4 3 2 1 0
Qn+1 Qn+1 Qn+ 1 Qp+1 Qp+ 1 Qp+1 Qn+1 Qn+1
7 6 5 4 3 2 1 0
Register load L L 1 Pn Pn Pn Pn Pn Pn Pq Pn
7 7 ] 5 4 3 2 1
Right shift L H 1 Dn Qn Qn Qn Qn Qn Qn Qn
6 5 4 3 2 1 0 0
Left shift H L 1 Qn Qn Qn Qn Qn Qn Q, Da
7 8 5 4 3 2 1 o}
Hold state H H X Qn Qn Qn Qn Qn Qn Qn Qn
Positive Logic:
H = HIGH state (more positive voltage) = 1
L = LOW state (less positive voltage) =0
T = LOW-to-HIGH transition
X = Don't Care
n = iast state
n+ 1 = next state after transition
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted, these limits are specified over the operating ambient temperature range.)

PARAMETER 100K ECL UNIT
VEeg Supply voltage (Veot = Voge = GND) -70t0 0 \'
VIN 'nput voltage (V|y should never be more negative than Vgg) Vgg to +0.5 A
lo Output source current -55 mA
Ts Storage temperature -65 to +150 °C
Ty Maximum junction temperature +150 °C
DC OPERATING CONDITIONS
100K ECL
PARAMETER UNIT
Min Nom Max
Veers Vecz Circuit ground 0 0 0 v
Vee Supply voltage (negative) -4.2 ~-4.5 -48 v
VEE Supply voltage (negative) when operating with 10K ECL family -57 v
Vegg =-4.2V -1150
HIGH level
Vi input voltage Veg =~ -4.5V 1168 -880 mv
Vgg =-4.8V
Vg =-4.2V -1150 mv
HIGH level input _ -
Vit threshold voltage Veer = Voce = GND Veg =-4.5V _1165 mv
Vgg = -4.8V
Vge =-4.2V
LOW level input o o —_ ~1475 mvV
Vier threshold voltage Ta=0°C to +85°C Veg = -4.5V
Veg = 4.8V - 1490 mv
Veg =-4.2V
LOW level -1475
Vi input voltage Vg = -4.5V -1810 mv
Vge =-4.8V -1490
Ta Operating ambient temperature ] +25 +85 °C
NOTE:

When operating at other than specified voltages (-4.2V,-4.5V,-4.8V) DC & AC Characteristics will vary slightly from specified values.
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DC ELECTRICAL CHARACTERISTICS Vi = Vecz = GND, Vgg = 4.2V $0.010V to -4.8V +0.010V, Ta=0°C to +85°C

unless otherwise specified’ 2

PARAMETER MIN TYP MAX UNIT TEST CONDITIONS?
Vgg =-4.2V | -1025 -870 mv _
HIGH levei VIN = Vismax
VoH VEg = ~4.5V -1025 -955 -880 mVv or
output voltage Vin = Vit
Veg =-48V | —1035 -880 mv IN= YiLmin
Vgg =~4.2V | -1035 mv
VIN = ViHmin
HIGH level output
Vort threshold voitage Veg=-45V | -1035 mv v OL v
Vge =-4.8V | -1045 mv INT Vilmax Loading with
Vgg = -4.2V -1590 mv 5082 to -2.0V +0.010V
LOW level output ViN = Vikimin
Vour threshold voltage Veg = -4V -1610 mv v OL v
Vgg = -4.8V -1610 mv IN= ViLmex
Veg =-42V | -1810 -1600 mv N
LOW level Vin = Vikmax
VoL Vgg =-4.5V | -1810 | -1705 | -1620 mv or
output voltage Vin = V
Vee =-4.8V | -1830 -1620 mv IN = ¥iLmin
™ HIGH fevel cp 640 pA Vo=V
input current Dn. Pn, Sn 220 pA IN= ViHmax
li LOW level input current 0.5 HA VIN = ViLmin
~Ige Vge supply current 120 175 238 mA Inputs open
AV, HIGH level
KV%‘ output voltage 0.025 v/V
compensation Vg =-4.2V
AV, LOW level Ta=+25°C
KVO‘L output voltage 0.050 /v
EE compensation
NOTES:

1.

2.
3.

The specified limits 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 ing the le systemn operating ranges.

Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing.
The specified limits shown in the DC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibrium is established by applying
power for at Isast 2 minutes while maintaining transverse air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 4.
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Vour NOTES:
Vidmax - Maximum HIGH level input voltage (the most positive Vj).
VT ~HIGH level input threshold voitage.

VoHmex { ~800mV) — Vi - LOW level input threshold voitage.
Vtvm(-mmv) 7 Vitmin - Minimum LOW level input voltage (the most negative V().
lowr (~ 1036mV) Vormax  —Maximum HIGH level output voltage (the most positive Vow) under the specified input and loading
condition.
VoHmin - Minimum HIGH leve! output voltage (the most negative Vo) under the specified input and loading
condition.
Vour (- 80mV _— Vout - HIGH level output threshold voltage with the inputs set to their respective threshold levels.
‘?Lm(-“'ﬂ\ﬂ/ Vour - LOW levet output threshold voltage with the inputs set to their respective threshold levels.
'OLmin (—1800MV) —— VoLmax —Maximum LOW level output voltage (the most positive Vo) under the specified input and loading
conditions.
Voumn - Minimum LOW level output voltage (the most negative Vo) under the specified input and loading
oy wrseth | "Pesmn (185 conons.
¢ had Ves - Reference bias voltage. The intemalfy generated reference voltage which is used to set the input

‘Vdr and output threshold level.
(~1320mV)

DFOs450S

Figure 4. Transfer Characteristics

AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Ve = Voo = GND, Vgg =-4.2V £0.010V to -4.8V +0.010V

Ta=0°C TA=+25°C | Ta=+85C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
fMAX Maximum shift frequency 275 275 275 MHz Figs. 5, 8, 9
teLH Propagation delay 0.90 2.40 1.10 2.40 1.10 2.55 ns
tpHL CP to Q, 0.90 2.40 1.10 240 1.10 255 ns Figs. 5, 7, 9
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.40 ns
tTHL 20% to B0%, 80% to 20% | 0.45 1.40 0.45 1.30 0.45 1.40 ns
% g"’“‘g e 1.40 1.40 1.70 ns
won Figs. 6, 9
Hold time
th Op Pr to CP 0.60 0.60 0.60 ns
ts :""t‘g é‘:‘e 3.80 3.80 3.40 ns
n Figs. 6, 9
Hold time
th Sp to CP 0.10 0.10 0.10 ns
tw(H) g"_f,'se width HIGH 2.50 2.50 250 ns Figs. 5, 9
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AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Vccy = Voo = GND, Vegg=-5.2V t5%

Ta=0°C Ta=+25°C Ta=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
fmax Maximum shift frequency 275 275 275 MHz Figs. 5, 8, 9
tpLH Propagation delay 0.90 2.40 1.10 2.40 1.10 255 ns
tpHL CP to Q, 0.80 2.40 1.10 240 1.10 255 ns Figs. 5, 7, 9
tTLH Transition time 0.45 1.40 0.45 1.30 0.45 1.40 ns
tTHL 20% to 80%, 80% to 20% | 0.45 1.40 0.45 1.30 0.45 1.40 ns
ts ge‘ug "‘mecp 1.40 1.40 1.70 ns
n Pn 1O Figs. 6, 9
Hold time
th Dn, Pn to CP 0.60 0.60 0.60 ns
t :e':'g e 3.80 3.80 3.40 ns
n Figs. 6, 9
Hold time
th S, to CP 0.10 0.10 0.10 ns
twlH) g‘;’se width HIGH 250 2.50 250 ns Figs. 5, 9
Flat Pack Vcc; = Vocz = GND, Vgg =-4.2V $0.010V to -4.8V +0.010V
Ta=0°C Ta=+25°C Ta=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
fmax Maximum shift frequency 300 300 300 MHz Figs. 5, 8, 9
tpLH Propagation delay 0.90 2.20 1.10 2.20 1.10 2.35 ns
tPHL CP to Qg 0.90 2.20 1.10 2.20 1.10 235 ns Figs. 5, 7, 9
try Transition time 045 | 140 | 045 | 1.30 | 045 | 1.40 ns
trHL 20% to 80%, 80% to 20% | 0.45 | 1.40 | 045 | 1.30 | 045 | 1.40 ns
1 ge“‘g "tr:eCP 1.20 1.20 1.50 ns
n Pn Figs. 6, 9
Hold time
th Dn, Py to CP 0.50 0.50 0.50 ns
1 :9"“5 ome 2.80 2.80 3.20 ns
n Figs. 6, 9
Hold time
th S, 1o CP 0.00 0.00 0.00 ns
talH) Z‘,‘,’se width HIGH 2.50 2.50 250 ns Figs. 5, 9
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AC ELECTRICAL CHARACTERISTICS
Flat Pack Vcci = Vocz = GND, Vgg =-5.2V £5%

Ta=0°C TA=+25°C | To=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
tmax Maximum shift frequency 300 300 300 MHz Figs. 5, 8, 9
tpLH Propagation delay 0.90 2.20 1.10 2.20 1.10 235 ns
ty.  CP to Qq 090 | 220 | 110 | 220 | 110 | 235 ns Figs. 5, 7, 9
trin Transition time 0.45 1.40 0.45 1.30 0.45 1.40 ns
ttHe ~ 20% to 80%, BO% to 20% | 0.45 | 1.40 | 0.45 | 1.30 | 0.45 | 1.40 ns
te g“m’g "t:'ecp 1.20 1.20 1.50 ns
mon Figs. 6, 9
Hold time
th Dne Py to CP 0.50 0.50 0.50 ns
1 :"t‘t‘g (';"‘;e 2.80 2.80 3.20 ns
n Figs. 6, 9
Hold time
th S, to CP 0.00 0.00 0.00 ns
tulH) e Wi HIGH 250 250 250 ns Figs. 5. 9

AC WAVEFORMS

Caon +1050 mv
CPp 50% 7 50%
20% +310 mv
T —tw(H)
+1050 mV
Pn
+310 mV

WF124808

Figure 5. Propagation Delay For Clock to Outputs and Transition Times

+1050 mV
On. Pn. 8n 50% 50%
+310 mv
th
* +1050 mV
cpP 50%
+310 mV

WF124908

Figure 6. Data Setup and Hold Time
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TEST CIRCUITS AND WAVEFORMS
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Figure 7. Test Circult

NOTES.

o

NO

ow

. All 5082 resistors should have tolerance of + 1% or

. Pins connections are for Flat Pack and in

Vet = Voga = +2V £0.010V, Vge =-38.2V
+0.010V.

Decoupling 0.1uF and 25uF from GND to Vcc.
0.01uF and 25uF from GND to Vge. (0.01 and
0.1uF capacitors should be NPO Ceramic or MLC
type). Decoupling capacitors should be placed as
close as physically possible to the DUT and lead
length should be kept to less than 1/4 inch (6mm).
All unused inputs shouk! be connected to either
HIGH or LOW state consistent with the LOGIC
function required.

Ali unused outputs are loaded with 50$2 to GND.
Ly and L, are equal length 502 impedance lines.
L3, the distance from the DUT pin to the junction of
the cable from the Pulse Generator and the cable to
the Scope, should not exceed 1/4 inch (6mm).
Ar = 50$) terminator internal to Scope.

The unmatched wire stub between coaxial cable
and pins under test must be less than 1/4 inch
{6mm) long tor proper test.

C. = leturs and stray capacitance < 3pF.

Any stubs y along
the transmission line between the Pulse Generator
and the DUT or between the DUT and the Scope
should not exceed 1/4 inch (6mm} in length (refer
to section on AC setup procedure).

better.

parentheses for Ceramic DIP.

+1.08V

I O

SCOPE
CHANNEL A

500 L4l

Ly#{ D P; P1 Pz Ps Pe Ps Py Pr O7 00

]

Qp Q1 Oz Q3 Qs Qs G5 Q7

P

Rt

NOTES

o

~No

o

Figure 8. Shift Frequency Test Circuit (Shift Left)

. All 5092 resistors should have tolerance of £ 1% or

. Pins connections are for Flat Pack and in

Vecy = Vocz = +2V £ 0.010V, Vg =-3.2V
+0.010V.
Decoupling 0.1uF and 25uF from GND to Vcc,
0.01uF and 25uF from GND to Vgg. (0.01 and
0.1uF capagcitors should be NPO Ceramic or MLC
type). Decoupling capacitors should be placed as
close as physically possible to the DUT and lead
length should be kept to less than 1/4 inch (6mm).
All unused inputs should be connected to either
HIGH or LOW state consistent with the LOGIC
function required.
All unused outputs are loaded with 5082 to GND.
Ly and L are equal length 50§2 impedance lines.
L3, the distance from the DUT pin to the junction of
the cable from the Pulse Generator and the cable to
the Scope, shoukd not exceed 1/4 inch (6mm).
= 50$2 terminator internal to Scope.
The unmatched wire stub between coaxial cable
and pins under test must be less than 1/4 inch
(6mm) long for proper test,
CL - lelu(e and stray capacitance < 3pF.
stubs

Y along
me transmission line between the Pulse Generator
and the DUT or between the DUT and the Scope
should not exceed 1/4 inch (6mm) in length {refer
to section on AC setup procedure).

better.

parentheses for Ceramic DIP.
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+1050 mVv

NEGATIVE PULSE
+310 mv

+1050mV

POSITIVE PULSE 50% -S0%
20 +310mv
truy t

Wr122008

INPUT PULSE REQUIREMENTS

Veer = Vocz = +2.0V £0.010V, Vgg =-2.5V £0.010V, Vr = GND (0V)

Family Amplitude Rep Rate | Pulse Width trLH

trio

100K ECL 740mVp-p 1MHz 500ns 0.7 £0.1ns

0.7 £0.1ns

Figure 9. input Pulse Definition
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