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MC14504B/D

Hex Level Shifter for TTL to

CMOS or CMOS to CMOS

MC14504B

The MC14504B is a hex nonïinverting level shifter using CMOS
technology. The level shifter will shift a TTL signal to CMOS logic
levels for any CMOS supply voltage between 5 and 15 volts. A control
input also allows interface from CMOS to CMOS at one logic level to
another logic level: Either up or down level translating is
accomplished by selection of power supply levels VDD and VCC.
The VCC level sets the input signal levels while VDD selects the output
voltage levels.

Features
 UP Translates from a Low to a High Voltage or DOWN Translates

from a High to a Low Voltage
 Input Threshold Can Be Shifted for TTL Compatibility

 No Sequencing Required on Power Supplies or Inputs for Power Up
or Power Down

 3 to 18 Vdc Operation for VDD and VCC

 Diode Protected Inputs to VSS

 Capable of Driving Two LowïPower TTL Loads or One LowïPower
Schottky TTL Load Over the Rated Temperature Range

 NLV Prefix for Automotive and Other Applications Requiring
Unique Site and Control Change Requirements; AECïQ100
Qualified and PPAP Capable

 These Devices are PbïFree and are RoHS Compliant

MAXIMUM RATINGS (Voltages Referenced to VSS)

Symbol Parameter Value Unit

VCC DC Supply Voltage Range −0.5 to +18.0 V

VDD DC Supply Voltage Range −0.5 to +18.0 V

Vin Input Voltage Range
(DC or Transient)

−0.5 to +18.0 V

Vout Output Voltage Range
(DC or Transient)

−0.5 to VDD + 0.5 V

Iin, Iout Input or Output Current
(DC or Transient) per Pin

10 mA

PD Power Dissipation, per Package
(Note 1)

500 mW

TA Ambient Temperature Range −55 to +125 C

Tstg Storage Temperature Range −65 to +150 C

TL Lead Temperature
(8−Second Soldering)

260 C

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.
1. Temperature Derating: “D/DW” Packages: –7.0 mW/�C From 65�C To 125�C.
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LOGIC DIAGRAM
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ELECTRICAL CHARACTERISTICS (Voltages Referenced to VSS)

Characteristic Symbol
VCC
Vdc

VDD
Vdc

− 55�C 25�C 125�C

UnitMin Max Min
Typ

(Note 2) Max Min Max

Output Voltage  “0” Level
Vin = 0 V

“1” Level
Vin = VCC

VOL −
−
−

5.0
10
1 5

−
−
−

0.05
0.05
0.05

−
−
−

0
0
0

0.05
0.05
0.05

−
−
−

0.05
0.05
0.05

Vdc

VOH −
−
−

5.0
10
15

4.95
9.95
14.95

−
−
−

4.95
9.95
14.95

5.0
10
15

−
−
−

4.95
9.95
14.95

−
−
−

Vdc

Input Voltage  “0” Level
(VOL = 1.0 Vdc) TTL−CMOS
(VOL = 1.5 Vdc) TTL−CMOS
(VOL = 1.0 Vdc) CMOS−CMOS
(VOL = 1.5 Vdc) CMOS−CMOS
(VOL = 1.5 Vdc) CMOS−CMOS

VIL
5.0
5.0
5.0
5.0
10

10
15
10
15
15

−
−
−
−
−

0.8
0.8
1.5
1.5
3.0

−
−
−
−
−
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佌‽‱⸰⁖摣⤠呔䰀−CMO67]TJ
1.4953 -1.1835 Tc
0 Tw
((V)Tj
6.5 0 0 6.5 82835488639.8929 Tm
-.0016 Tc
(OL)Tj
80 0 9f
3246.09 588.0756 Tm
-.0029 3Tc
( = 1.5 Vdc) TTL)Tj
/T7 0 9f
6.8761 0 TD
0 Tc
<00ef>Tj
/TT5 1 Tf
.5811 0 TD
-.0029 Tc
(C.020 82J
1.4953 -1.1835 Tc
0 Tw
((V)Tj
6.5 0 0 6.5 8 3Tc811639.8929 Tm
-.0016 Tc
(OL)Tj
80 0 9f
315.2.5 259.7292 Tm
-.00269Tc
( = 1.0 Vdc) CMOS)Tj
/TT4 1 Tf
8.1005 0 TD
0 Tc
<00ef>Tj
/TT5 1 Tf
.5814 0 TD
-.0026 Tc
(CMOS9-10.7654 -1.1764 TD
0 Tc
((V)Tj
6.5 0 0 6.5 804.7601639.8929 Tm
-.0016 Tc
(OL)Tj
80 0 9f
336.929 757.7292 Tm
-.0026 3Tc
( = 1.5 Vdc) CMOS)Tj
/TT4 8 Tf
8.1005 0 TD
0 Tc
<00ef>Tj
/TT5 1 Tf
.5814 0 TD
-.0026 Tc
(CMvel8 0J
1.4953 -1.1835 Tc
0 Tw
((V)Tj
6.5 0 0 6.5 4)Tj7024639.8929 Tm
-.0016 Tc
(OL)Tj
80 0 9f
09  6.52757.7292 Tm
-.0026 3Tc
( = 1.5 Vdc) CMOS)Tj
/TT4 8 Tf
8.1005 0 TD
0 Tc
<00ef>Tj
/TT5 1 Tf
.5814 0 TD
-.0026 Tc
(CMOS)Tj
ET490208 553.663 .90839 63.326 re
f26 r27 5616.082 157.72 .9071 re
f
BT
8 0 2 9f
3026.058 607.011 Tm
0 Tc
(V)Tj
6.5 0 5.92.T

450.84 605.3103 Tm
.0016 Tc
(OH)Tj
ET
490208 553.663 .90839 63.3L)Tj
ET
21 r27 5616.082 38.268 .9071 re
f
BT
8 0 0 8 269 .2 8 488.5433 Tm
0 Tc
(5.0)Tj
0 -1.1835 TD
(5.0)Tj
T*
(5.0)Tj
0 -1.1764 TD
(5.0)Tj
.1346 -1.1835 TD
(10)Tj
ET
490208 553.13 .90839 63.3L)Tj
ET
25 r27 5616.082 26.249 .9071 re
f
BT
8 0 0 8 299 .2 8 488.5433 Tm
(10)Tj
T*
(15)Tj
T*
(10)Tj
0 -1.1764 TD
(15)Tj
0 -1.1835 TD
(15)Tj
ET
490208 553.673 .90839 63.3L
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SWITCHING CHARACTERISTICS (CL = 50 pF, TA = 25�C)

Characteristic Symbol Shifting Mode
VCC
Vdc

VDD
Vdc

Limits

UnitMin
Typ

(Note 3) Max
Propagation Delay, High to Low tPHL TTL – CMOS

VDD > VCC

5.0
5.0

10
15

−
−

140
140

280
280

ns

CMOS – CMOS
VDD > VCC

5.0
5.0
10

10
15
15

−
−
−

120
120
70

240
240
140

CMOS – CMOS
VCC > VDD

10
15
15

5.0
5.0
10

−
−
−

185
185
175

370
370
350

Propagation Delay, Low to High tPLH TTL – CMOS
VDD > VCC

5.0
5.0

10
15

−
−

170
160

340
320

ns

CMOS – CMOS
VDD > VCC

5.0
5.0
10

10
15
15

−
−
−

170
170
100

340
340
200

CMOS – CMOS
VCC > VDD

10
15
15

5.0
5.0
10

−
−
−

275
275
145

550
550
290
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STYLE 1:
PIN 1. COLLECTOR

2. BASE
3. EMITTER
4. NO CONNECTION
5. EMITTER
6. BASE
7. COLLECTOR
8. COLLECTOR
9. BASE

10. EMITTER
11. NO CONNECTION
12. EMITTER
13. BASE
14. COLLECTOR
15. EMITTER
16. COLLECTOR

STYLE 2:
PIN 1. CATHODE

2. ANODE
3. NO CONNECTION
4. CATHODE
5. CATHODE
6. NO CONNECTION
7. ANODE
8. CATHODE
9. CATHODE

10. ANODE
11. NO CONNECTION
12. CATHODE
13. CATHODE
14. NO CONNECTION
15. ANODE
16. CATHODE

STYLE 3:
PIN 1. COLLECTOR, DYE #1

2. BASE, #1
3. EMITTER, #1
4. COLLECTOR, #1
5. COLLECTOR, #2
6. BASE, #2
7. EMITTER, #2
8. COLLECTOR, #2
9. COLLECTOR, #3

10. BASE, #3
11. EMITTER, #3
12. COLLECTOR, #3
13. COLLECTOR, #4
14. BASE, #4
15. EMITTER, #4
16. COLLECTOR, #4

STYLE 4:
PIN 1. COLLECTOR, DYE #1

2. COLLECTOR, #1
3. COLLECTOR, #2
4. COLLECTOR, #2
5. COLLECTOR, #3
6. COLLECTOR, #3
7. COLLECTOR, #4
8. COLLECTOR, #4
9. BASE, #4

10. EMITTER, #4
11. BASE, #3
12. EMITTER, #3
13. BASE, #2
14. EMITTER, #2
15. BASE, #1
16. EMITTER, #1

STYLE 5:
PIN 1. DRAIN, DYE #1

2. DRAIN, #1
3. DRAIN, #2
4. DRAIN, #2
5. DRAIN, #3
6. DRAIN, #3
7. DRAIN, #4
8. DRAIN, #4
9. GATE, #4

10. SOURCE, #4
11. GATE, #3
12. SOURCE, #3
13. GATE, #2
14. SOURCE, #2
15. GATE, #1
16. SOURCE, #1

STYLE 6:
PIN 1. CATHODE

2. CATHODE
3. CATHODE
4. CATHODE
5. CATHODE
6. CATHODE
7. CATHODE
8. CATHODE
9. ANODE

10. ANODE
11. ANODE
12. ANODE
13. ANODE
14. ANODE
15. ANODE
16. ANODE

STYLE 7:
PIN 1. SOURCE N‐CH

2. COMMON DRAIN (OUTPUT)
3. COMMON DRAIN (OUTPUT)
4. GATE P‐CH
5. COMMON DRAIN (OUTPUT)
6. COMMON DRAIN (OUTPUT)
7. COMMON DRAIN (OUTPUT)
8. SOURCE P‐CH
9. SOURCE P‐CH

10. COMMON DRAIN (OUTPUT)
11. COMMON DRAIN (OUTPUT)
12. COMMON DRAIN (OUTPUT)
13. GATE N‐CH
14. COMMON DRAIN (OUTPUT)
15. COMMON DRAIN (OUTPUT)
16. SOURCE N‐CH

XXXXX = Specific Device Code
A = Assembly Location
WL = Wafer Lot
Y = Year
WW = Work Week
G = PbĭFree Package

GENERIC
MARKING DIAGRAM*

*This information is generic. Please refer to
device data sheet for actual part marking.
PbĭFree indicator, “G” or microdot “�”, may
or may not be present. Some products may
not follow the Generic Marking.
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98ASB42566BDOCUMENT NUMBER:

DESCRIPTION:

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed  versions are uncontrolled  except when stamped  “CONTROLLED COPY” in red.
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onsemi and                     are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.
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