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MC14500B

INDUSTRIAL CONTROL UNIT

The MC14500B Industrial Control Unit {ICU) s a single-bit
CMOS processor The ICU 1s designed for use in systems requiring
decisions based on successive single-bit information An external
ROM stores the control program. With a program counter {and
output latches and input multiplexers, if required) the ICU in a
system forms a stored-program controller that replaces combinatorial
logic. Applications include relay logic processing, serial data mani-

pulation and control The ICU also may control an MPU or be
controlled by an MPU

16 Instructions

DC to 1 0 MHz Operation atVpp =5V

On-Chip Clock {Oscillator)

Executes One Instruction per Clock Cycle

3 to 18 V Operation

Low Quiescent Current Characteristic of CMOS Devices

Capable of Driving One Low-Power Schottky toad or Two
Low-Power TTL Loads over Full Temperature Range
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ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic
MC14XXXBDW SOQIC

X1 — QOsciltator Qutput
X2 — Oscillator Input

Ta = —55° to 125°C for all packages
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MAXIMUM RATINGS* (voltages Referenced to Vgg)

MC14500B

Symbol Parameter Vatue unht Th
1S device contains protection circuitry to
Vpp |PC Supply Voltage -05to +180 v guard against damage due to high static
voltages or electric fields However, precau-
Vin: Vout | Input or Output Voltage (DC or Transient) -05tovpp +05 v tions must be taken to avoid applications of
hin. lout |nput or Output Current (DC or Transient), per Pin +10 mA any voltage higher than maxsmum rated
voltages to this high-impedance circust. For
Pp Power Dissipation, per Packaget 500 mw proper operation, Vin and Vgut should be
Tstg |Storage Temperature - 6510 +150 °Cc 30"5)"3":/94 to the range Vgg < (Vin or
N out) < VpD
T, Lead Temperature (B-Second Soldernng) 260 C Unused inputs must always be tied to an ap-
*Maximum Ratings are those values beyond which damage to the device may occur propriate logic voltage level (e.g., either Vgg
{Temperature Derating Piastic "P and D/DW" Packages -7 0 mW/°C From 65°C To 125°C or Vpp). Unused outputs must be left open.
Ceramic "L" Packages — 12 mW/"C From 100°C To 125°C
ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)
e VDD -55°C 25°C 125°C
Characteristic Symbol | ygc - - - Unit
Min Max Min Typ # Max Min Max
Output Volitage “0" Level 50 -_ 005 - 0 005 — 005
Vin = Vppor0 VoL 10 —_ 005 —_ 0 005 —_ 005 Vdc
15 —_ 005 — 0 005 — 005
“1" Level 50 495 — 495 50 —_ 495 —
Vin = 0or Vpp VoH 10 995 — 995 10 — 995 — Vdc
15 14 95 — 14 95 15 — 14 95 —
Input Voltage “0" Level
RST, D, X2
(Vo = 450r 05 Vde) ViL 50 —_ 15 — 225 15 —_ 1.5 Vdc
(Vo = 90o0or 10 Vdc) 10 — 30 — 450 30 —_ 30
(Vo = 1350r 15 Vdc) 15 — 40 — 675 40 — 40
“1" Level
(Vo = 05 0r 45 Vdc) ViH 50 35 — 35 275 — 35 — Vdc
(Vo = 100r 90 Vdc) 10 70 - 70 550 — 7.0 —
(Vo = 150r 135 Vdc) 15 11 — 11 825 — 11 —
Input Voltage # “0" Level
10, 1, 12,13
(Vo = 4.5 0r 05 Vdc) ViL 50 — 08 — 11 08 — 08 Vdc
(Vo = 900r 10 Vde) 10 — 16 — 22 16 — 16
(Vo = 135 0r 15 Vdc) 15 — 24 — 34 24 — 24
1" Level
(Vo = 050r45 Vde) Vi 50 20 — 20 19 — 20 — Vdc
(Vo = 100r 90 Vde) 10 60 — 60 31 — 60 -
(Vo = 15 0r 135 Vdc) 15 10 — 10 43 — 10 —
Output Drive Current Source
Data, Wnite
(VoH = 46 Vdc) lOH 50 ~12 — ~10 ~-20 — -07 — mAdc
(VoH = 95 Vdc) 10 -36 —_ -30 -60 — -21 —
(Vo = 135 Vdc) 15 -72 — -60 -12 — -42 —
(VoL = 04 Vde) Sink 50 19 — 16 32 — 11 —
(VoL = 05 Vdc) loL 10 36 — 30 60 — 21 — mAdc
(VoL = 15 Vdc) 15 72 — 60 12 — 42 —
Output Drive Current Source
Other Qutputs
(VOH = 25 Vdc) IoH 50 -30 — -24 -42 — -17 — mAdc
(VOH = 46 Vdc) 50 -064 — -051 -088 - -036 —
(VOH = 95 Vdc) 10 -16 — -13 -225 — -09 —
(VoH = 135 Vde) 15 -42 - -34 -88 — -24 —_
(VoL = 04 Vdc) Sink 50 064 — 051 088 —_ 036 —_
(VoL = 05 Vdc) loL 10 16 — 13 225 —_ 09 — mAdc
(VoL = 15 Vdc) 15 42 — 34 88 — 24 —

#Data labelled “Typ" 1s not to be used for design purposes but 1s
intended as an indication of the IC's potential performance




MC14500B

ELECTRICAL CHARACTERISTICS — continued (Voltages Referenced to Vgg)

- VoD -55°C 25°C 125°C
Characteristic Symbol v - - Unit
Min Max Min Typ # Max Min Max
Input Current, AST hn 15 25 — — 150 — — 250 | wAdc
Input Current hn 15 — +01 — =000001| =01 — +10 | nAdc
Input Capacttance (Data) Cin — — — — 15 — — — pF
Input Capacitance (All Other Inputs) Cin — — - — 50 75 — — pF
Quiescent Current DD 50 —_ 50 — 0005 50 — 150 | uAdc
(Per Package) Igyt = 0O uA, 10 — 10 — 0010 10 — 300
Vin = 0 or Vpp 15 — 20 — 0015 20 — 600
“*Total Supply Current at an External I — It = (15 uAKHZ) § + Ipp uAdc
Load Capacitance (C) on T = (30 wAKkHzZ) f + Ipp
All Outputs IT = (45 uAkHZ) f + Ipp
“*The formulas given are for the typical characteristics only at 25°C
#Data labefled “Typ” 1s not to be used for design purposes but I1s
Intended as an indication of the IC’s potential performance
SWITCHING CHARACTERISTICS (T, = 259C. 1, = t = 20 ns for X and | :nputs, C| = S0 pF for JMP, X1, RR, Flag O Flag F,
Cp =130 pF +1 TTL load for Data and Write )
Vpo All Types
Characteristic Symbol Vdce Min Typ # Max Unit
Propagation Delay Time, X1 to RR PPLH. 50 — 250 500 ns
tp 10 - 125 250
HL 15 — 100 200
X1 to Flag F, Fiag O, RTN, JMP 50 - 200 400
10 — 100 200
15 - 85 170
X1 to Write 50 — 225 450
10 - 125 250
15 — 100 200
X1 to Data 50 - 250 500
10 - 120 240
15 - 100 200
RST to RR 50 - 250 500
10 - 125 250
15 — 100 200
RST to X1 50 - 450 Note 1
10 - 200
15 - 150
RST to Flag F, Flag O, RTN, JMP 50 - 400 800
10 - 200 400
15 - 150 300
RST to Write, Data 5.0 - 450 900
10 - 225 450
15 - 175 350
Clock Pulse Width, X1 twicl) 50 400 200 - ns
10 200 100 _
15 180 30 —
Raeset Puise Width, RST tw(R) 50 500 250 - ns
10 250 125 _
15 200 100 -
Setup Time — Instruction teu(t) 50 400 200 - ns
10 250 125 -~
15 180 90 —
Data tsu (D) 50 200 100 -
10 100 50 -
15 80 40 —
Hold Time — Instruction thi{l} 50 100 0 - ns
10 50 0 -
15 50 0 -
Data th{D) 50 200 100 -
10 100 50 -
15 100 50 -

NOTE 1 Maximum Reset Delay may extend to one-half clock periad

#Data labelled “Typ" i1s not to be used for design purposes but I1s intended as an indication of

the IC’s potental performance




