HEF4027B

Dual JK flip-flop
Rev. 9 — 18 November 2011 Product data sheet

1. General description

The HEF4027B is a edge-triggered dual JK flip-flop which features independent set-direct
(SD), clear-direct (CD), clock (CP) inputs and outputs (Q, Q). Data is accepted when CP is
LOW, and transferred to the output on the positive-going edge of the clock. The active
HIGH asynchronous clear-direct (CD) and set-direct (SD) inputs are independent and
override the J, K, and CP inputs. The outputs are buffered for best system performance.
Schmitt trigger action makes the clock input highly tolerant of slower rise and fall times.

It operates over a recommended Vpp power supply range of 3 V to 15 V referenced to Vgg
(usually ground). Unused inputs must be connected to Vpp, Vss, or another input.

2. Features and benefits

Fully static operation

5V, 10V, and 15 V parametric ratings
Standardized symmetrical output characteristics
Specified from —40 °C to +85 °C

Complies with JEDEC standard JESD 13-B

3. Applications

B Registers
B Counters
B Control circuits

4. Ordering information

Table 1.  Ordering information
Tamp from —40 °C to +85 °C.

Type number ‘ Package

‘ Name Description Version
HEF4027BP DIP16 plastic dual in-line package; 16 leads (300 mil) SOT38-4
HEF4027BT SO16 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
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5. Functional diagram
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Fig 1. Functional diagram
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Fig 2. Logic diagram of one flip-flop
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6. Pinning information

Dual JK flip-flop

6.1 Pinning

HEF4027B
2q [1] - [16] Voo
2Q [2] [15] 1Q
2cP [3] [14] 1Q
2CD [4 ] [13] 1cP
2K [5] [12] 1cD
2J [6] [11] 1K
2sD [7 ] [10] 14
Vss [8] [ 9] 1sD
0071aae594
Fig 3. Pin configuration
6.2 Pin description
Table 2. Pin description
Symbol Pin Description
Vss 8 ground supply voltage
1SD, 2SD 9,7 asynchronous set-direct input (active HIGH)
14,24 10,6 synchronous input
1K, 2K 11,5 synchronous input
1CD, 2CD 12,4 asynchronous clear-direct input (active HIGH)
1CP, 2CP 13,3 clock input (LOW-to-HIGH edge-triggered)
1Q, 2Q 14,2 complement output
1Q, 2Q 15,1 true output
Vbp 16 supply voltage
7. Functional description
Table 3.  Function tablel!]
Inputs Outputs
nSD nCD nCP nJ nK nQ nQ
L X X X L
L X X X L
H X X X H
HEF4027B All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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Table 3.  Function tablel!] ...continued
Inputs Outputs
nSD 'nCD nCP nJ nK nQ nQ
L L 0 L L no change no change
L L 0 H L H L
L L T L H L H
L L 0 H H nQ nQ
[1]1 H = HIGH voltage level; L = LOW voltage level; X = don’t care.; T = positive-going transition.
8. Limiting values
Table 4. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).
Symbol Parameter Conditions Min Max Unit
Vpp supply voltage -0.5 +18 Vv
lik input clamping current V,<-05VorV,>Vpp+05V - +10 mA
V| input voltage -0.5 Vpp + 0.5 \%
lok output clamping current Vo<-05VorVo>Vpp+05V - +10 mA
o input/output current - +10 mA
Ibp supply current - 50 mA
Tstg storage temperature -65 +150 °C
Tamb ambient temperature in free air -40 +85 °C
Piot total power dissipation Tamb —40 °C to +85 °C
DIP16 package - 750 mwW
S016 package @ - 500 mwW
P power dissipation per output - 100 mwW
[11 For DIP16 package: Py derates linearly with 12 mW/K above 70 °C.
[2] For SO16 package: Pyt derates linearly with 8 mW/K above 70 °C.
9. Recommended operating conditions
Table 5. Recommended operating conditions
Symbol Parameter Conditions Min Max Unit
Vbp supply voltage 3 15 \%
V| input voltage 0 Vbb Vv
Tamb ambient temperature in free air -40 +85 °C
At/IAV input transition rise and fall rate Vop=5V - 3.75 us/V
Vpp=10V - 0.5 us/V
Vpp=15V - 0.08 us/V

HEF4027B
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10. Static characteristics

Dual JK flip-flop

Table 6.  Static characteristics

Vss =0 V; V| = Vgs or Vpp; unless otherwise specified.

Symbol |Parameter Conditions

ViH HIGH-level input voltage llo| <1 pA

ViL LOW-level input voltage llo| <1 pA

Vou HIGH-level output voltage [lo| <1 pA

VoL LOW-level output voltage llo| <1 pA

loH HIGH-level output current Vo=25V
Vo=4.6V
Vo =95V
V=135V

loL LOW-level output current Vo=04V
Vo=05V
Vo=15V

I input leakage current

Ibp supply current lo=0A

Ci input capacitance

Vbb

5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
5V
10V
15V
5V
10V
15V
15V
5V
10V
15V

Tamb=—40°C | Tymp =25°C | Tamp =85°C  Unit

Min ‘ Max ' Min ’ Max | Min ’ Max
3.5 - 3.5 - 3.5 - \%
7.0 - 7.0 - 7.0 - \Y
11.0 - 11.0 - 11.0 - \%
- 1.5 - 1.5 - 1.5 V
- 3.0 - 3.0 - 30 V
- 4.0 - 4.0 - 40 V
4.95 - 4.95 - 4.95 - \Y
9.95 - 9.95 - 9.95 - \%
14.95 - 14.95 - 14.95 - \
- 0.05 - 0.05 - 0.05 V
- 0.05 - 0.05 - 0.05 V
- 0.05 - 0.05 - 0.05 V
- -1.7 - -1.4 - -1.1 mA
- -0.52 - -0.44 - -0.36 mA
- -1.3 - -1.1 - -0.9 mA
- -3.6 - -3.0 - -24 mA
0.52 - 0.44 - 0.36 - mA
1.3 - 1.1 - 0.9 - mA
3.6 - 3.0 - 2.4 - mA
- +0.3 - +0.3 - +1.0 pA
- 4.0 - 4.0 - 30 pA
- 8.0 - 8.0 - 60 pA
- 16.0 - 16.0 - 120 pA
- - - 7.5 - - pF

HEF4027B

All information provided in this document is subject to legal disclaimers.

© NXP B.V. 2011. All rights reserved.

Product data sheet

Rev. 9 — 18 November 2011

50f 14



NXP Semiconductors

HEF4027B

11. Dynamic characteristics

Dual JK flip-flop

Vss =0V, Tamp = 25 °C; for test circuit see Figure 7; unless otherwise specified.

Conditions
CP-Q,Q;
see Figure 4

CD - Q;
see Figure 4

SD —» 6;
see Figure 4

CP>Q,Q;
see Figure 4

CD > Q;
see Figure 4

SD — Q;
see Figure 4

see Figure 4

J, K— CP;
see Figure 5

J,K— CP;
see Figure 5

CP LOW;
minimum width

see Figure 5

SD, CD HIGH;
minimum width

see Figure 6

Table 7. Dynamic characteristics

Symbol Parameter

tPHL HIGH to LOW
propagation delay

tpLH LOW to HIGH
propagation delay

t transition time

tsu set-up time

th hold time

tw pulse width

trec recovery time

HEF4027B

SD, CD inputs;
see Figure 6

Vbp
5V
0V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
10V
15V
5V
0V
15V

[2

Extrapolation formulal!l

78 ns + (0.55 ns/pF)C,_
29 ns + (0.23 ns/pF)C,
22 ns + (0.16 ns/pF)C.
93 ns + (0.55 ns/pF)C.
33 ns + (0.23 ns/pF)C,
27 ns + (0.16 ns/pF)C.
113 ns + (0.55 ns/pF)C.
44 ns + (0.23 ns/pF)C.
32 ns + (0.16 ns/pF)C,_
58 ns + (0.55 ns/pF)C.
27 ns + (0.23 ns/pF)C.
22 ns + (0.16 ns/pF)C.
48 ns + (0.55 ns/pF)C.
24 ns + (0.23 ns/pF)C,
17 ns + (0.16 ns/pF)C_
43 ns + (0.55 ns/pF)C
19 ns + (0.23 ns/pF)C,_
17 ns + (0.16 ns/pF)C_
10 ns + (1.00 ns/pF)C,
9 ns + (0.42 ns/pF)C.
6 ns + (0.28 ns/pF)C_

All information provided in this document is subject to legal disclaimers.

Min

50
30
20
25
20
15
80
30
24
90
40
30
+20
+15
+10

Typ Max  Unit
105 210 ns
40 80 ns
30 60 ns
120 240 ns
45 90 ns
35 70 ns
140 280 ns
55 110 ns
40 80 ns
85 170 ns
35 70 ns
30 60 ns
75 150 ns
35 70 ns
25 50 ns
70 140 ns
30 60 ns
25 50 ns
60 120 ns
30 60 ns
20 40 ns

25 - ns
10 - ns
5 - ns
0 - ns
0 - ns
5 - ns
40 - ns
15 - ns
12 - ns
45 - ns
20 - ns
15 - ns
-15 - ns
-10 - ns
-5 - ns
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Dual JK flip-flop

Table 7. Dynamic characteristics ...continued
Vss =0V, Tamp = 25 °C; for test circuit see Figure 7; unless otherwise specified.

Symbol Parameter Conditions Vbp Extrapolation formulalll Min Typ Max  Unit
frnax maximum CP input; 5V 4 8 - MHz
frequency J=K=HIGH; 4y 12 25 - MHz

see Figure 5
15V 15 30 - MHz

[11 The typical values of the propagation delay and transition times are calculated from the extrapolation formulas shown (C_ in pF).
[2] tiis the same as ty g and tyy..

Table 8. Dynamic power dissipation Pp
Pp can be calculated from the formulas shown. Vss =0 V; t, =t <20 ns; Tamp = 25 C.

Symbol Parameter Vbp Typical formula for Pp (uW) Where:
Pp dynamic power 5V Pp =900 x f; + %(f, x C) x Vpp2 f, = input frequency in MHz;
dissipation 10V Pp = 4500 x f, + X(fo x C) x Vpp2 fo = output frequency in MHz;
15V Pp = 13200 x fi + X(f, x CL) x Vpp2 C. = output load capacitance in pF;

Vpp = supply voltage in V;
2(fo x CL) = sum of the outputs.

12. Waveforms

— <—tr — <—tf
Vi 90 %
SD,CDorCP vV
INPUT M
oV 10 A:;
— ‘F tPLH — [ tPHL
_ Vo 90 %
OLﬁ'giﬁ Vi
10 %
VoL
— =ty =t

001aah863

Vo and Vg are typical output voltages levels that occur with the output load.
Measurement points are given in Table 9.

Fig4. Waveforms showing rise, fall and transition times and propagation delays

1/fmax
-ty —

CP INPUT f Vm

th

J,KINPUT VM

t
su 001aae596

Measurement points are given in Table 9.

Fig5. Waveforms showing set-up and hold times and minimum clock pulse width
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V) ————,
SD INPUT Vm \
ov tw
\
CD INPUT Vm
ov tyw
trec - " jrec»
\4
CP INPUT //VM
ov
VoH
Q OUTPUT / \ / \ /
VoL
001aae597
Vou and Vg, are typical output voltages levels that occur with the output load.
Measurement points are given in Table 9.
Fig 6. Waveforms showing pulse widths and recovery times
Table 9. Measurement points
Supply voltage Input Output
Vbb Vm Vm
5Vto15V 0.5Vpp 0.5Vpp
\%s)s}
V| | Vo
G ~ Ja\
n DUT l
RT i CL
001aag182
Test data is given in Table 10.
Definitions for test circuit:
DUT = Device Under Test.
C. = load capacitance including jig and probe capacitance.
Rt = termination resistance should be equal to the output impedance Z, of the pulse generator.
Fig7. Test circuit
Table 10. Test data
Supply voltage Input Load
Vbp Vi t te CL
5Vto15V Vss or Vpp <20 ns 50 pF
HEF4027B All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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13. Package outline

DIP16: plastic dual in-line package; 16 leads (300 mil) SOT38-4

Q = D =

[

8 he

| jj_i
A1

16 T 9‘«b2
Hrararcy ﬁjﬁ ﬁjﬂ

in 1 index
/ p

R L LN

0 5 10 mm
L Ll J

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A Aq Az ™) o) z™M
UNIT [ B i | e | b b4 b, c | D E e e4 L Mg | My wo| 2
1.73 0.53 1.25 0.36 | 19.50 | 6.48 3.60 8.25 10.0
mmo| 42 1 0511 32 1 435 | 038 | 085 | 023 | 1855 | 620 | 294 | 762 | 305 | 780 | 83 | 0294 | 076
; 0.068 | 0.021 | 0.049 | 0.014 0.77 0.26 0.14 0.32 0.39
inches
017 0.02 013 0.051 | 0.015 | 0.033 | 0.009 0.73 0.24 0.1 03 0.12 0.31 0.33 0.01 0.03
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION

95-01-14
SOT38-4 {Ef @ 03-02-13

Fig 8. Package outline SOT38-4 (DIP16)
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S016: plastic small outline package; 16 leads; body width 3.9 mm SOT109-1

z
mAApAAAmA
|
| 1 .
A —
pin 1 index i
/- | f =0
i Lp
HBBHEEOE o
‘ detail X
-~ [e] by
0 25 5 mm
L PR |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A 1 1 1
UNIT | oo | A1 | A2 | A3 bp c pM | EM | e He L Lp Q v w y zM |
0.25 | 1.45 0.49 | 0.25 | 10.0 4.0 6.2 1.0 0.7 0.7
mm 1.75 010 | 125 0.25 036 | 019 08 38 1.27 5.8 1.05 0.4 06 0.25 | 0.25 0.1 03 g°
) 0.010 | 0.057 0.019 |0.0100| 0.39 | 0.16 0.244 0.039 | 0.028 0.028 0°
inches | 0.069 | 4 004 | 0.049 | %" | 0.014 |0.0075 038 | 0.15 | %9 | 0.228 | %941 | 0,016 | 0.020 | 00T | 001 | 0004 555
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
991227
SOT109-1 076E07 MS-012 = @ 03.02.19

Fig9. Package outline SOT109-1 (SO16)
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