@ MOTOROLA MC14175B

QUAD TYPE D FLIP-FLOP
The MC141758 quad type D flip-flop is constructed with MOS P-
~ channel and N-channel enhancement mode devices in a single mono- L SUFFIX
lithic structure. Each of the four flip-flops is positive-edge triggered CERAMIC
by a common clock input (C}. An active-low reset input (R) asyn- CASE 620
chronously resets all flip-flops. Each flip-flop has independent Data
(D) inputs and complementary outputs (Q and Q). These devices
may be used as shift register elements or as type T flip-flops for
counter and toggle applications. —
® Complementary Outputs
@ Static Operation = 2&";;2(
® All Inputs and Outputs Buffered CASE 548
® Diode Protection on All Inputs _
® Supply Voitage Range = 3.0 Vdc to 18 Vdc !
* Output Compatible with Two Low-Power TTL Loads or One L.ow-Power
Schottky TTL Load
e Functional Equivalent to TTL 74175 : : ! D SUFFIX
: 6 soIC
CASE 751B
1
MAXIMUM RATINGS* (Voltages Referenced tc Vgg) N
Symbol Parameter Value Unlit
VpD DC Supply Voltage 0510 +18.0 v ORDERING {NFORMATION
Vin, Vout | Input or Output Voltage (DC or Transient) -05tovpp +05 | v MGC14XXXBCP Plastic
- N MC14XXXBCL Ceramic
lin. fout | Input or Qutput Current (DC Qr Transient), per Pin =10 _ | ma MC14XXXBD SOIC
Pp Power Dissipation, per Packaget} 500 mw ’
- Tp = —55° to 125°C for ali packages.
Tstg |Storage Temperature ’ ] -6510 + 150 "C
TL Lead Ternperature (8-Second Soldering) ' - 260 °C

*Maximum Ratings are those values beyond which damage to the device may occur. N
tTemperature; Derating: Plastic “P and D/DW" Packages: -7.0 mW/°C From 65°C To 125°C
Ceramic “L" Packages: ~12 mW/C From 100°C To 125°C
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This device contains protection cir-  proper operation, Vin and Voyt should 130—(03 G304

cuitry to guard against damage due to be constrained to the range Vgg =
high static voltages or electric fields.  {Vin or Voui) < Vpp.

However, precautions must be taken  Unused inputs must always be tied to Voo = Pin 16
to avoid applications of any voltage an appropriate logic voltage level Vsg =Pin8
higher than maximum rated voltages  (e.g., either Vgg or Vpp). Unused out-
to this high-impedance circuit. For  puts must be left open.
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MC14175B

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

Characteristic Symbol | oD —55¢ e 125 Unit
aracteris mbol
Y VAC Min | Max | Min | Typ# | Max | Min | Max
Qutput Voltage “0" Level 5.0 - 0.05 - 0 0.05 - 0.05
Vin = Vpp or 0 VoL 10 — 0.05 —_ 0 005 | — | 005 | vde
15 — 0.05 — 0 0.05 — 0.05
“1" Level 50 | 495 — 4.95 5.0 — | 495 | —
Vin = 0 or Vpp VoH 10 | 9.95 — 9.95 10 —- | 995 | — | vde
. 15 14.95 — 14.95 15 — 14.95 —
Input Voltage “0” Level )
(VO = 4.5 or 0.5 Vdc) v 5.0 — | 15 — 2.25 1.5 — 15 | Ve
(Vo = 9.0 or 1.0 Vde) L 10 — 3.0 - 450 30 [ — | 30
(Vo = 13.5 or 1.5 Vdc) 15 — 4.0 —_ 8.75 4.0 et 4.0
“1" Level
(Vo = 0.5 or 4.5 Vdc) v 5.0 3.5 —_ 3.5 2.75 —_ 3.5 vdo
(VG = 1.0 or 9.0 Vdc) H 10 7.0 —_— 7.0 5.50 — 7.0 —
(Vo = 1.5 or 13.5.Vdc) 15 11 — 11 8.25 — 1
Output Drive Current ~
(VOH = 2.5 Vdc) Source 5.0 -3.0 — ~2.4 -4.2 — -1.7 —
(VOH = 4.6 Vdc) IoH 50 | -064| — | -051] -088 | — |-038] — |mAde
(Vo = 9.5 Vdc) 10 -1.6 —_ ~13 —-225 — -09 -
(VOH = 13.5 Vdc) 15 | -42 ] — -34 | -8s — | -24| —
(VoL = 0.4 Vdc) Sink 50 | o064 - 0.51 0.88 036 | —
(VoL = 0.5 Vdc) . loL 10 1.6 - 1.3 225 | — 0.9 — | mAde
(VoL = 1.5 Vdc) 15 42 - 3.4 8.8 — 24 —_
Input Current - lin 15 — +0.1 —_ £0.00001| +0.1 — +1.0 | nAdc
Input Capacitance Cin — — —_ —_ 5.0 7.5 — — pF
Vin = 0)
Quiescent Current Ibp 5.0 — 5.0 0.005 5.0 — 150 | pAdc
(Per Package) 10 —_ - 10 - 0.010 10 - 300
15 — - 20 _ 0.015 20 -— 600
Total Supply Current**+” Iy 5.0 IT = (1.7 uAkH2) | + Ipp pAde
(Dynamic plus Quiescent, 10 IT = (3.4 pA/kHZ)  + DD
Per Package) : 15 T = (5.0 pA/kHZ) | + Ipp
(CL = 50 pF on all outputs, all
bufiers switching)

#Data labelled “Typ" is not to be used for design purposes bt is

intended as an indication of the IC’s potential performance.

**The formulas given are for the typical characteristics only at 25°C.

1To calculate total supply current at loads other than 50 pF:
If(CL) = I7(50 pF) + (CL - 50) Vik

where: IT is in uA (pér package), C|_in pF, V = (VDD - Vsg) in volts,
fin kHz is input frequency, and k = 0.004.
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PIN ASSIGNMENT
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MC14175B

SWITCHING CHARACTERISTICS® (Ci =50 pF, Ta = 25°C)

Vop All Typss
Characteristic Symbo! vde Min Typ # Max Unit
Qutput Rise and Fall Time TTLH, TTHL ns
tTLH, TTHL = (1.35ns/pF) C + 32 ns 5.0 - 100 200
tTLH, tTTHL = (0.6 ns/pF}C_+ 20 ns 10 - 50 100
TLH, TTHL = (0.4 ns/pF) C_+ 20 ns 15 - 40 80
Propagation Delay Time — Clock to Q, @ tPLH. ]
tpLH. tPHL = (0.9 ns/pF) Cp + 175 ns tPHL 50 - 220 400
tpLH. tPHL = (0.36 ns/pF) C_ + 72 ns . 10 - 20 160
tpLH, tPHL = {0.26 ns/pF} C_ +57 ns 15 - - 70 120
Propagation Delay Time — Reset to Q, Q PHL, - ns
tpHe = (0.9 ns/pF} C_ + 280 ns tPLH 5.0 - 3725 500
tpyp = (0.36 ns/pF) C¢ + 112 ns t0 - 130 200
tpHL * (0.26 ns/pF) C + 87 ns 15 - 100 150
Clock Pulse Width twH 5.0 250 110 - ns
10 100 45 -
15 75 35 -
Heset Pulse Width R twi 50 200 100 - ns
10 80 40 -
15 60 30 -
Clock Pulse Frequency far 5.0 - 45 2.0 MHz
10 - 11 5.0
15 - 14 65
Clock Pulse Rise and Fall Time tTLH, tTTHL 5.0 - 15 us
10 - - 5
15 - - 4
Data Setup Time tsu 50 120 80 - ns
10 50 25 -
15 40 20 -
Data Hold Time th 5.0 80 40 - ns
10 40 20 -
15 30 15 -
Heset Removal Time trem 50 250 125 - ns
10 100 50 -
16 80 40 -

*“The formulas given are for the typical characteristics only at 25°C.
#Data labelled “Typ" is not to he used for design purposes but is
intended as an indication of the IC’s potential performance.
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TIMING DIAGRAM
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FUNCTIONAL BLOCK DIAGRAM
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