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DATA SHEET

PS/EMXX SERIES

500mA POSITIVE VOLTAGE REGULATORS

DESCRIPTION

The PS78Mxx series of fixed-voltage monolithic integrated circuit voltage regulator designed for a wide range of
applications. These applications include local and on-card regulation for elimination of noise and distribution
problems associated with single-point regulation. When with adequate heat-sinking, this voltage regulator can

deliver in excess of S00mA output current.

This voltage regulator employ built-in current limiting, thermal shutdown protection which makes the device

essentially immune to damage from output overloads.

FEATURES

Output Current Up to 500mA
Internal Thermal Overload Protection
Short Circuit Current Limiting

Lead Free And Halogen-Free

Output Voltage of 5V, 6V, 7V, 7.5V, 8V, 8.5V, 9V, 10V, 12V, 15V, 18V, 20V, 24V, 27V

®

PIN CONFIGURATION

PACKAGE
PIN'| CONFIGURATION 55789 T0-252 T0-220 T0-220F
1 INPUT s
2 GND
3 OUTPUT

ORDERING INFORMATION

Part Number Output Voltage Package Shipping
PS78Mxx-T89R X.X SOT-89 TAPE REEL
PS78Mxx-TC2R X.X TO-252 TAPE REEL
PS78Mxx-TB3T X.X TO-220 TUBE

PS78Mxx-TB3FT X.X TO-220F TUBE

Note:
1. “x.x”: Output Voltage

Ex: PS7T8MO05=5V, PS78M06=6V, PS7T8M75=7.5V...PSTEM27=27V
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
PS78MO05~PS78M20 35
Input Voltage PS78M24~PST8M27 Vi 40 v
Power Dissipation Pp Internally Limited w
Operating Junction Temperature Range Topr 0to +125 °C
Storage Temperature Range Tsr6 -55 to +150 °C
SOT-89 51
Thermal Resistance, TO-252 7 o
Junction to Case TO-220 Rose 3 Crw
TO-220F 4
SOT-89 200
Thermal Resistance, TO-252 R 86 oC/W
Junction to Ambient TO-220 oA 68
TO-220F 70
Note:

Maximum power dissipation is a function of Tjmax), Roja, and Ta. The maximum allowable power dissipation
at any allowable ambient temperature is Pp = (Tjmax) — Ta)/ Reja. Operating at the absolute maximum T; of
125°C can affect reliability. Due to variations in individual device electrical characteristics and thermal
resistance, the built-in thermal-overload protection may be activated at power levels slightly above or below
the rated dissipation.

ELECTRICAL CHARACTERISTICS

PS78MO05, (TA=25°C, Vin=10V, Iour=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.

Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 4.85 5 5.15
Output Voltage Vo 502 V,< 20V, To= 5SmA~350mA 475 | 5 525 "
. T;=25°C, Io= 5SmA~500mA - 15 100
Load Regulation AVq T,= 25°C. o= SmA~200mA - 5 50 mV
. . 7.0V< V<25V, Io=200mA, T;=25°C - 10 100
Line Regulation AVo R V< V,< 25V, o= 200mA. T= 25°C - s | s0 | ™
Quiescent Current I Ty=25°C - 3.8 8 mA
. Alg 7.0V < V<25V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al 5mA < o< 350mA - - 0.5 A
Output Noise Voltage Vx 10Hz < f< 100KHz - 40 - uV
Ripple Rejection RR 8.0V <V;<18V,f=120Hz, T;=25°C 62 78 - dB
Short-Circuit Output Current Isuort  [T5=25°C - 300 - mA
Dropout Voltage Voror  [T7=25°C - 2.0 - \%
Peak Output Current Ipk Ty=25°C - 0.8 - A
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PS78M06, (TA=25°C, Vin=11V, Iour=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.

Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 5.82 6 6.18
Output Voltage Vo R 0= V<21V, lo= SmA~350mA 571 6 | 63| ¥
. T;=25°C, Io= 5SmA~500mA - 15 120
Load Regulation AVq T,= 25°C. o= SmA~200mA - 5 50 mV
. ) 8.0V V<25V, Io=200mA, T; = 25°C - 18 120
Line Regulation AVo Iy V= V,< 25V, Io=200mA.T,=25°C | - | 10 | 60 | ™V
Quiescent Current I Ty=25°C - 3.8 8 mA
. Alg 8.0V < V<25V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al 5mA < o< 350mA - - 0.5 A
Output Noise Voltage Vx 10Hz < f< 100KHz - 45 - uV
Ripple Rejection RR 8.0V <V;<18V,f=120Hz, T;=25°C 59 76 - dB
Short-Circuit Output Current Isuort  [T5=25°C - 270 - mA
Dropout Voltage Voror  [T7=25°C - 2.0 - \%
Peak Output Current Ipk Ty=25°C - 0.8 - A
PS78M0Q7, (TA=25°C, Vin=13V, Iour=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.
Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 6.79 7 7.21
Output Voltage Vo 1952 v,< 22V, To= SmA~350mA 665 | 7 | 735 | '
. T;=25°C, Io= 5SmA~500mA - 15 140
Load Regulation AVq T,= 25°C. o= SmA~200mA - 5 70 mV
. ) 0.5V< V<25V, Io=200mA, T;=25°C - 10 140
Line Regulation AVo 5 SV V,< 25V, o= 200mA., T= 25°C ] 3 |70 | ™
Quiescent Current I Ty=25°C - 3.8 8 mA
. Alg 0.5V < V<25V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al SmA < o< 350mA - - 0.5 A
Output Noise Voltage Vx 10Hz < f< 100KHz - 48 - uV
Ripple Rejection RR 10.5V <V;<20.5V,f=120Hz, T)=25°C | 59 76 - dB
Short-Circuit Output Current Isuort  [T5=25°C - 270 - mA
Dropout Voltage Voror  [T7=25°C - 2.0 - \%
Peak Output Current Ipk Ty=25°C - 0.8 - A
PS78M75, (TA=25°C, Vin=13.5V, Iour=350mA, Cn=0.33uF, Cour=0.1uF, unless otherwise specified.)
Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 72751 7.5 |17.725
Output Voltage Vo [[0=V,< 225V, Ig= SmA~350mA 712 | 75 | 788 | "
. T;=25°C, Io= 5SmA~500mA - 15 150
L-oad Regulation AVo  IF =555C, Iy = 250mA~500mA _ 5 | 75 | ™Y
. . 10V V<25V, I5=200mA, T;=25°C - 10 150
Line Regulation AVo [0V V,< 15V. Ig= 200mA. T)= 25°C ] 3 [ 75 | ™Y
Quiescent Current Io Ty=25°C - 3.8 8 mA
. Alg 10V < V<25V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al 5mA < o< 350mA - - 0.5 A
Output Noise Voltage Vx 10Hz < f< 100KHz - 50 - uV
Ripple Rejection RR 11V <V <21V f=120Hz, T;=25°C 59 76 - dB
Short-Circuit Output Current Isuort  [T5=25°C - 270 - mA
Dropout Voltage Voror  [T7=25°C - 2.0 - \%
Peak Output Current Ipk Ty=25°C - 0.8 - A
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PS78MQ08, (TA=25°C, Vin=14V, Iou1=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.

Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 7.76 8 8.24
Output Voltage Vo 1052 V,< 23V, Ig= 5SmA~350mA 76 | 8 | 84 | ¥
. T;=25°C, Io= 5mA~500mA - 15 160
Load Regulation AVg T,= 25°C. lo= 5mA~200mA - 5 20 mV
. ) 10.5V< V<25V, Io=200mA, T;=25°C - 20 160
Line Regulation AVo 11V V,< 25V, Ig= 200mA., T)= 25°C _ 0 | so | ™
Quiescent Current Io T;=25°C - 4.8 8 mA
. Alg 10.5V < V<25V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al SmA < lo< 350mA - - 0.5 A
Output Noise Voltage %N 10Hz < f<100KHz - 52 - uV
Ripple Rejection RR 11.5V <V;<21.5V,f=120Hz, T;=25°C| 55 72 - dB
Short-Circuit Output Current Isnort  [Ty=25°C - 250 - mA
Dropout Voltage Voror  [T7=25°C - 2.0 - \
Peak Output Current Ipk Ty=25°C - 0.8 - A
PS78MB85, (TA=25°C, Vin=15V, Iour=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.
Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 8.245| 8.5 |8.755
Output Voltage Vo [105< V,< 23V, Ig= SmA~350mA 81 | 85 | 89 | '
. T;=25°C, Io= 5mA~500mA - 15 170
Load Regulation AVg T,= 25°C. lo= 5mA~200mA - 5 35 mV
. ) 10.5V< V<25V, Io=200mA, T;=25°C - 18 170
Line Regulation AVo 11V V,< 25V, Ig= 200mA., T)= 25°C _ 0 | 85 | ™
Quiescent Current I T;=25°C - 3.8 8 mA
. Alg 10.5V < V<25V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al SmA < lo< 350mA - - 0.5 A
Output Noise Voltage %N 10Hz < f<100KHz - 45 - uV
Ripple Rejection RR 11.5V <V <21.5V,f=120Hz, T)=25°C | 54 70 - dB
Short-Circuit Output Current Isuort  [Ty=25°C - 250 - mA
Dropout Voltage Vopror  [T7=25°C - 2.0 - \
Peak Output Current Ipk Ty=25°C - 0.8 - A
PS78MQ9, (TA=25°C, Vin=16V, Iou1=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.
Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 8.73 9 9.27
Output Voltage Vo 152 V,< 24V, Ig= 5SmA~350mA 855 | 9 |945| ¥
. T;=25°C, Io= 5mA~500mA - 20 180
Load Regulation AVg T,= 25°C. lo= 5SmA~200mA - 10 90 mV
. ) 11.5V< V<27V, Io=200mA, T;=25°C - 7 180
Line Regulation AVo 113y V,< 27V, Ig= 200mA., T)= 25°C _ 2 | o0 | ™V
Quiescent Current I T;=25°C - 3.8 8 mA
. Alg 11V < V<27V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al SmA < lo< 350mA - - 0.5 A
Output Noise Voltage %N 10Hz < f<100KHz - 60 - uV
Ripple Rejection RR 12V <V, <22V,f=120Hz, T, = 25°C 55 70 - dB
Short-Circuit Output Current Isnort [Ty=25°C - 250 - mA
Dropout Voltage Voror  [T7=25°C - 2.0 - \
Peak Output Current Ipk Ty=25°C - 0.8 - A
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Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 9.7 10 10.3
Output Voltage Vo 1252 V,<25V, Ig= SmA~350mA 95 | 10 | 105 Y
. T;=25°C, Io= 5mA~500mA - 20 200
L-oad Regulation AVo  F 555C Ip= SmA~200mA ; 10 | 100 | ™V
<V, < = =95° R
P— o ISV b mons Tl T 0,
— 1= s 10— s 1] -
Quiescent Current I T;=25°C - 3.8 8 mA
. Alg 12.5V < V<28V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al SmA < 1o< 350mA - - 0.5 A
Output Noise Voltage %N 10Hz < f<100KHz - 70 - uV
Ripple Rejection RR 13V <V, <23V,f=120Hz, T, = 25°C 55 71 - dB
Short-Circuit Output Current Isnort [Ty=25°C - 245 - mA
Dropout Voltage Vopror  [T7=25°C - 2.0 - \
Peak Output Current Ipk Ty=25°C - 0.8 - A
PS78M12, (TA=25°C, Vin=19V, Iou1=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.
Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T,;=25°C 11.64| 12 |12.36
Output Voltage Vo 1455 V,<27V, Ig= SmA~350mA nal| 12 126 Y
. T;=25°C, Io= 5mA~500mA - 25 240
L.oad Regulation AVo T 2955C, 1o = SmA~200mA ] 10 | 120 | ™V
<V, < = =25° -
Line Regulation AVo ig\iz {/\2 303\9\]1’ = 2020(1?12%% = 252°5cC 130 15000 mV
= 1= s 10— s 1] -
Quiescent Current I T;=25°C - 4.6 6 mA
. Alg 14.5V < V<30V, [o=200mA - - 0.8 | mA
Quiescent Current Change Al 5mA < 1o< 350mA - - 0.5 A
Output Noise Voltage %S 10Hz < f < 100KHz - 75 - uV
Ripple Rejection RR 15V <V, <25V,f=120Hz, T, = 25°C 55 - - dB
Short-Circuit Output Current Ishort [T5=25°C - 240 - mA
Dropout Voltage Vorop [T)=25°C - 2.0 - Vv
Peak Output Current Ipk Ty=25°C - 0.7 - A
PS78M15, (TA=25°C, Vin=23V, lou1=350mA, Cx=0.33puF, Cour=0.1pF, unless otherwise specified.
Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T;=25°C 1455] 15 |1545
Output Voltage Vo 175 V,<30V, Ig= SmA~350mA 1425 15 |1575] Y
. T;=25°C, Io= 5SmA~500mA - 25 300
L-oad Regulation AVo T 555C, To= SmA~200mA 10 | 150 | ™V
< < = = o -
Line Regulation AVo ég\z §/V<I 503\9\[1’ = 20200r?1§A1’" - 252°5cC 132 ?(5)8 mV
= 1= s 10— s 1] -
Quiescent Current I T,=25°C - 3.8 8 mA
. Alg 17.5V < Vi< 30V, Io=200mA - - 1.5 | mA
Quiescent Current Change Al 5mA < 1o< 350mA - - 05 | mA
Output Noise Voltage Vx 10Hz < < 100KHz - 90 - uV
Ripple Rejection RR 18.5V <V;<28.5V.f=120Hz, T;=25°C | 54 70 - dB
Short-Circuit Output Current Ishort [T7=25°C - 240 - mA
Dropout Voltage Vprop  [T7=25°C - 2.0 - A\
Peak Output Current Ipk Ty=25°C - 0.8 - A
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PS78M18, (TA=25°C, Vin=27V, lour=350mA, Cn=0.33pF, Cour=0.1pF, unless otherwise specifiedy psisemi.com

Pal aIIICtCI S_ylll:JU: *Cbt CUIILJIIt;UIID rV‘:;II. *yp. :V‘Ial\. Ull;t
T;=25°C 1746 | 18 |18.54
Output Voltage Vo 1<V <33V, Ip= SmA-350mA 171 18 | 189 Y
. T;=25°C, Io= 5mA~500mA - 25 360
L-oad Regulation AVo  F 7555C. Ip= SmA~200mA _ 10 | 180 | ™V
. . 21V< V<33V, Io=200mA, T;=25°C - 15 360
Line Regulation AVo  DAV=V,< 33V, Io=200mA, T,= 25°C ] 5 | 180 | ™V
Quiescent Current I Ty=25°C - 4.8 8 mA
. Alg 21V < V<33V, Io=200mA - - 1.5 mA
Quiescent Current Change Al SmA < o< 350mA - - 0.5 A
Output Noise Voltage Vx 10Hz < f< 100KHz - 110 - uV
Ripple Rejection RR 22V <V <32V.f=120Hz, T;=25°C 53 69 - dB
Short-Circuit Output Current Isuort  [T5=25°C - 240 - mA
Dropout Voltage Voror  [T7=25°C - 2.0 - \%
Peak Output Current Ipk Ty=25°C - 0.8 - A
PS78M20, (TA=25°C, Vin=29V, Iou1=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.
Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T,;=25°C 194 | 20 | 20.6
Output Voltage Vo h3<V,<35V. Io= SmA~350mA 9 | 20 | 21 | VY
) T;=25°C, Io= 5mA~500mA - 25 400
L-oad Regulation AVo T 555C, Ip = SmA~200mA ; 10 | 200 | ™V
. ) 23V< V<35V, Io=200mA, T,=25°C - 18 400
Line Regulation AVo  hsV<V,< 35V, Ig= 200mA. T)= 25°C _ 7 [ 200 | ™V
Quiescent Current I T;=25°C - 3.8 8 mA
. Alg 23V < V<35V, Io=200mA - - 1.5 mA
Quiescent Current Change Al SmA < lo< 350mA - - 0.5 A
Output Noise Voltage %N 10Hz < f<100KHz - 110 - uV
Ripple Rejection RR 24V V<34V, f=120Hz, T,=25°C 51 66 - dB
Short-Circuit Output Current Isuort  [Ty=25°C - 240 - mA
Dropout Voltage Vopror  [T7=25°C - 2.0 - \
Peak Output Current Ipk Ty=25°C - 0.8 - A
PS78M24, (TA=25°C, Vin=33V, lour=350mA, Cix=0.33uF, Cour=0.1uF, unless otherwise specified.
Parameter Symbol Test Conditions Min. | Typ. | Max. | Unit
T,=25°C 2328 | 24 |24.72
Output Voltage Vo h7oV,< 38V, Io= SmA~350mA 28| 24 | 252 ¥
) T;=25°C, Io= 5SmA~500mA - 25 480
L.oad Regulation AVo T 2955C, 1o = SmA~200mA ] 10 | 240 | ™V
. . 27V<Vi<38V, Io=200mA, T;=25°C - 20 480
Line Regulation AVo b V<V, < 38V. Ig= 200mA. T)= 25°C _ 10 | 240 | ™V
Quiescent Current I T;=25°C - 3.8 8 mA
. Alg 27V < Vi< 38V, [o=200mA - - 1.5 mA
Quiescent Current Change Al SmA < lo< 350mA - - 0.5 A
Output Noise Voltage %S 10Hz < f < 100KHz - 110 - uV
Ripple Rejection RR 28V <V;<38V,f=120Hz, T,=25°C 50 66 - dB
Short-Circuit Output Current Ishort [T5=25°C - 240 - mA
Dropout Voltage Vorop [T)=25°C - 2.0 - Vv
Peak Output Current Ipk Ty=25°C - 0.8 - A
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PS78M27, (TA=25°C, Vin=36V, lour=350mA, Cn=0.33pF, Cour=0.1pF, unless otherwise specifiedy psisemi.com

Pal aIIICtCI S_ylll:JU: *Cbt CUIILJIIt;UIID rV‘:;II. *yIJ. :V‘Ial\. Ull;t
T;=25°C 25.19 | 27 |27.81
Output Voltage Vo B0< V<40V, Io= SmA~350mA 257 27 | 283 ¥
. T;=25°C, Io= 5mA~500mA - 27 540
L-oad Regulation AVo  F 7555C. Ip= SmA~200mA _ 2 | 270 | ™Y
. . 30V< V<40V, Io=200mA, T,=25°C - 25 540
Line Regulation AVo B3V V,<30V. o= 200mA. T,=25°C_ | - | 10 | 270 | ™V
Quiescent Current I Ty=25°C - 3.8 8 mA
. Alg 30V < V<40V, [o=200mA - - 1.5 | mA
Quiescent Current Change Al SmA < o< 350mA - - 0.5 A
Output Noise Voltage Vx 10Hz < f< 100KHz - 130 - uV
Ripple Rejection RR B30V <V <40V, f=120Hz, T;=25°C 50 64 - dB
Short-Circuit Output Current Isuort  [T5=25°C - 240 - mA
Dropout Voltage Voror  [T7=25°C - 2.0 - \%
Peak Output Current Ipk Ty=25°C - 0.8 - A
Note:

1. Pulse testing techniques are used to maintain the junction temperature as close to the ambient temperature
as possible. Thermal effects must be taken into account separately
2. The maximum steady state usable output current are dependent on input voltage, heat sinking, lead length
of the package and copper pattern of PCB. The data are showed as electrical characteristics table

represents pulse test conditions with junction temperatures specified at the initiation of test.
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TYPICAL PERFORMANCE CHARACTERISTICS
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