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Small Signal FETs

MOS FETs (For Small Signa)

Absolute MaX|mum Electrical Characteristics
Ratings (T, = 25°C) Package
(T, = 25°C) a
Application | Polarity SSSMini3-F1 SSMini3-F1
(\\//DSS) Io Roston) lon | tor ML3-N2 SSSMini3-F2¢ SSMini3-F3®
DS yp. yp.
v | @ | W] Ves | (ns) | (ns) Po Po Po
(Q) (V) (mW) (mW) (mW)
9.0 -4.0 300 200 28J0674 100
13 -2.5 2S8J0674G® 100
Pch -30 -0.1
50 -5.0 100pus | 25us
20 3.0 4.0 250 450 2SK3973 100
ol 6.0 1.8 2SK3973G® 100
(20) 50+ 5.0 1.0us* | 1.0pus*
0.26 4.0
25 1.0 8.0 30
0.35 2.5
Digital/ 30 5.0 150 35
analog 01
switching 30 ’ 5.0 4.0 350 350 25K3939 100 |2SK3938 100
Nch 7.0 2.5 2SK3938G® 100
1.0 035 10 12 60
0.48 4.0
50 0.1 50+ 5.0 10 20
0.05 27 2.5 200 200
(50)
ol 6.0 4.0 200 200 28K3547 100 |2SK3546J 125
' 8.0 2.5 2SK3547G® 100 | 2SK3546G® 125
80 0.5 2.0 10 15 20
* mark: Max. rating  ® : Recommended products (Global package products)
MOS FETs (For Power Management)
Absolute Maximum Ratings Electrical Characteristics Package
(T, =25°C) (T, =25°C) 9
Application/ | 51 ity Ros(on typ- ; tor WSSMini6-F1 WSMini6-F1
Function Vbss Vgss I Ciss t;pn tyop
M | @A | mey | Ves | e ' ' Po Po
(V) (ns) (ns) (W) (W)
ig j‘g 1200 30 300 MTM76110 0.7
-12 +8 -4.0 -
26 4.5
Load S/W Pch 36 s 1400 20 430 A MTM76111 0.7
-20 +10 -3.0 36 0 1000 30 250 MTM76123 0.7
42 -2.5
100 4.0
130 s 400 15 100 MTM86124 0.54
+10 2.0
Pch -20 80 0 300 14 112 MTM86127 0.54
DC-DC 140 -1.8
Converter 300 4.0
+ —
12 1.0 420 s 80 18 27 |AMTM86128 0.54
80 4.0
Nch 20 +10 22 280 13 38 MTM86227 0.54
170 1.8
Lithium battery 30 420 18 30 10 16000 | 50 820
protection circuit 6.5 4.5
19 -10
Pch —40 -7.0 28 45 2700 33 300
Backlight inverter +20 P o
Nch 40 7.0 2 50 1750 26 127
A Tentative
H2 Panasonic




Small Signal FETs
MOS FETs (For Small Signa) (continued)
Absolute MaX|mum Electrical Characteristics
Ratings (T, = 25°C) Package
(T, =25°C) a
Application | Polarity SMini3-G1 . .
(\\//DSS) I Rops(on) tton ttoﬁ SMini3-F2® Mini3-G1 MiniP3-F2®
DS yp. yp-
v | @ | Y| Ves | (ns) | (ns) Po Po Po
Q) ) (mW) (mW) (mW)
9.0 -4.0 300 200
13 -2.5
Pch -30 -0.1
50 50 100 25 2SJ0536 150
: Hs S 1254053668 | 150
3.0 4.0
20 250 480
6.0 1.8
0.1
20) sos 50 Louse | 1.0use 2SK0665 150
: O LIRS osKosesGe | 150
0.26 4.0 2SK4029 150
25 1.0 8.0 30
0.35 2.5
Digital/ 2SK3064 150
30 5.0 150 35
analog 0 2SK3064G*® 150
.1
switching 5.0 4.0
30 350 350
Nch 7.0 2.5
0.35 10 2SK2211G® 1w
1.0 12 60
0.48 4.0
50 0.1 50+ 5.0 10 20 2SK0664 150
' ' 2SK0664G® 150
2SK1374 150 |2SK1228 150
0.05 27 2.5 200 200
2SK1374G® 150
(50)
01 6.0 4.0 200 200 2SK3539 150
' 8.0 2.5 2SK3539G® 150
80 0.5 2.0 10 15 20 2SK0601G® 1w
* mark: Max. rating  ® : Recommended products (Global package products)
MOS FETs (For Power Management) (continued)
Absolute Maximum Ratings Electrical Characteristics Package
(T, =25°C) (T, =25°C) 9
Application/ | 51 iy Ros(on typ- ¢ tor WMini8-F1 SO8-F1
Function Vbss Vgss I Ciss tyorr; tyop
M | A | me | Ves | eR) ' ' Po Po
(V) (ns) (ns) (W) (W)
30 4.0
45 s 1200 30 300
-12 +8 4.0 ” s
Load S/W Pch 36 s 1400 20 430
-20 £10 -3.0 36 0 1000 30 250 |A MTM68123 1.0
42 -2.5
100 4.0
130 s 400 15 100
£10 2.0 ” 0
DCDC Pch -20 140 s 300 14 112
Converter 300 4.0
+12 -1.0 420 s 80 18 27
80 4.0
Nch 20 £10 22 170 I8 280 13 38
Lithium battery | o 30 | +20 18 30 101 6000 | 50 820 MTMF8231 1.0
protection circuit 6.5 4.5
Pch —40 -7.0 19 -10 2700 33 300 MTM98140 2.0
¢ : 28 45 :
Backlight inverter +20
Nch 40 7.0 ;g 51 (()) 1750 26 127 A MTM98240 2.0
A Tentative
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Small Signal FETs

Junction FETs

Absolute MaX|mum Electrical Characteristics
Ratings (T, = 25°C) Package
(T, =25°C) a
Application Polarity cv TSSSMini3-F1 SSSMini3-F1 SSMini3-F1
*YDGO I Ioss *NF NV TSSSMini3-F2® SSSMini3-F2® SSMini3-F3®
Veps (mA) max. typ. max. = b =
v) (mA) (uV) D D D
(dB) (mW) (mW) (mW)
Nch *_65 20 6 — —
Analog switch
Pch *65 -20 -6 — _
Low-frequency, . typ.
low-noise amplifier Neh 30 20 12 60 mV
L p 12 *2.5 —
OWTIEAUENCY | ey 55 30
amplifier 65 %5 B 25K2593J 150
’ ’ 2SK2593G® 150
28K3372 100
046 1 4 2SK3372G® 100
2SK3426 100
047 1 10 2SK3426G® 100
2SK3862 100
046 3 4 2SK3862G*® 100
Capacitor 2SK3866 100
microphone Neh 20 2 031 - 8 2SK3866G® 100
28K4206 100
045 3 10 2SK4206G® 100
28K3948 100
045 3 8 2SK3948G*® 100
28K4083 100
045 3 4 2SK4083G® 100
Pyroelectric | " \ion | %40 10 | 47 — —
sensor
® : Recommended products (Global package products)
Composite FETs
Package
Absolute
Maximum Electrical Characteristics XN: Mini5-G1 . -
Rating (T, = 25°C) XP: SMini5-G1 XP: SMini6-G1
a . UP: SSMini6-F1
(T, = 25°C) UP: SSMini5-F2 UP: SSMini6-F2®
UP: SSMini5-F3® ' i
Application/ Ros (on) (@ XN XP-UP XP-UP XP-UP Basic Type
(ON)
Function
3 4 5 5 4 5 4 6 5 4
[1 1 ] 1 Il 0 rl [1 01 1]
Vpss| Ip | Pr ton | torf FE\TZL JfET1 1 iy {E LT_"“%} {%’b:ﬂ“%}
(V)| () |(mW) Vs = | Vas =| Vas = | (ns) | (ns) | |70 jilj | (I
40V |25V |18V 2 ; RIS spgu mppEpye
Nch x 2 Nch x 2 Nch x 2 Pch + Nch Pch Nch
20 100 | 125 3.0 4.0 6.0 250 | 480 Slzgig;ge. 2SK3973
XP0497A
7;8/ 9.0/5.013/7.0| — 332(())/ ‘;(;%/ UP0187B UP0487B UPO0497A 28J0674 | 2SK3938
Lo UP0187BG®| UP0487BG®| UP0497AG®
Switching —100/| 150
creuit | (100 1 850/ | 850/ XP01878 XP04878
50 15/6.0 | 25/8.0| — 200 | 200 UP01878 UP04878 UP04979 2SJ0672 | 2SK3539
UP04878G*® UP04979G®
s0 | 100 300 | so | — | — |max|max| XNOT872 2SK0665
1.0 us|1.0 us

® : Recommended products (Global package products)

H4 Panasonic




Small Signal FETs

Junction FETs (continued)

Absolute MaX|mum Electrical Characteristics
Ratings (T, = 25°C) Package
(T, = 25°C) a
Application Polarity GV SMini3-G1 - NS-A1
Vbeo | lbss | xnE NV SMini3-F2® Mini3-G1 NS-B1
*Vebs y max. max.
(mA) typ. P P P
V) ma) | B ev) b o b
(dB) (mW) (mW) (mW)
Nch *_6s 20 6 - - 2SK1103 150
Analog switch
2SJ0364 150 |2SKJ0163 150 |2SJ0164 300
Pch *65 -20 -6 — —
28J0364G® 150
Low-frequency, o typ. | 2SK0662 150 |2SK0198 150
low-noise amplifier Neh 30 20 12 60 mV | 2SK0662G® 150
0 %5 _ |PSKoees 150
Low-frequency 2SK0663G 150
. Nch 55 30
amplifier
6.5 *2.5 —
0.46 -1.5 4
0.47 -1.5 10
0.46 3 4
Capacitor Nech 20 2 031 3 8
microphone
0.45 3 10
0.45 3 8
0.45 3 4
Pyroelectric Neh *_40 10 47 - - 28K2751 200
sensor
® : Recommended products (Global package products)
Panasonic H5




Small Signal FETs

Composite FETs (For Power Management)

Absolute Maximum Rating Electrical Characteristics Package
(T, =25°C) (T, =25°C) 9
Ros(on) typ- WSMini6-F1
6 5 4
Application t t sllells sl inEn |
Voss | Vass I Pp Ciss on off
W W@ | W | gy | Ve | R | R
V) (ns) | (ns) U OU
1 2 3 1 2 3 1 2 3
Pch x 2 Nch x 2 Pch + Nch
32 -4.0
— + —
12 8 4.8 50 is 1200 19 320
Load S’'W | -12 +8 4.8 1.0 2 -0 1 400 20 430
36 -1.8
40 -4.0
- + —
20 10 4.2 45 s 1000 50 190
100 -4.0
- + —
20 10 1.2 150 18 440 35 100 MTM76420
20/ £10/ | -1.2/ 130/ | 2.5/ | 440/ 35/ 100/
DC-DC 20 £10 1.9 100 2.5 280 12 50 MTM76320
0.7
Converter
20/ £10/ | -1.6/ 100/ | -2.5/ | 300/ 14/ 112/
20 £12 0.1 7000 2.5 12 350 350 £ MTM76321
80 4.0
+
20 10 22 170 I8 280 12 50 A MTM76520
Lithium 20 £10 7.0 15 4.5 1500 32 210
battery 22 2.5
; 2.0
protection 15 4.5
circuit 20 £12 7.0 » e 1450 | 1030 | 6000
A: Tentative
MOS FET + SBD (For Power Management)
MOS FET SBD
Absolute Absolute Electrical
Maximum Electrical Characteristics Maximum . Package
’ o . Characteristics
Rating (T, =25°C) Rating (T, = 25°C)
(T, =25°C) (T, =25°C) a
Aoplicati FET
PPICANON Toarity Roson) typ. WSSMini6-F1 WSSMini6-F 1 WSMini6-F1
6 5 4 6 5 4 6 5 4
Vbss|Vess| Ip Ciss t;"‘”) t;’g Vi | Ik m\;Fx mI:x .0 [l .0 1.0 1l
V) [ (V) | (A Ves | (pF : V)| A : ‘ PD | PD PD
)| 0| @) oy Yes | @F)| 55| 551 O | @A) | 0T G ﬁ;x o £ | ! |oo
o oo o oo [EpmEp|
1 2 3 1 2 3 1 2 3
80 |—4.0 15 | 0.7 | 045 | 250 MTM86627 (0.54
Pch | =20 | £10 | -2.0| 100 |-2.5| 300 | 14 | 112
DC-DC 140 | -1.8 20 | 0.8 | 047 | 80 |A MTMB86627A(0.54
Converter 22 | g0 | 40 08 MTM86727 |0.54
Nch | 20 |=+10 100 2'5 280 | 13 | 38 | 20 0.47 | 80
2.0 : 1.0 MTM76720 | 0.7
A\: Tentative
H6 Panasonic




Small Signal FETs

Composite FETs (For Power Management) (continued)

Absolute Maximum Rating Electrical Characteristics Package
(T, =25°C) (T, =25°C) 9
Robs(on) typ. WMini8-F1
. . 87 65 87 65 8765
Application t t inininini
Vpss | Vass Io Po Ciss on off
W W@ | W | gy | Ve | R | R
) (ns) (ns) TULL
12 34 12 34 12 34
Pch x 2 Nch x 2
-12 +8 4.8 32 —40 1200 19 320 MTM68410
50 -1.8
23 -5.0
Load S/'W | -12 +8 -4.8 1.0 36 s 1400 20 430 MTM68411
-20 +10 -42 40 -0 1 000 50 190 |A MTM68423
45 2.5
100 -4.0
- + -1.
20 10 1.2 150 s 440 35 100
20/ £10/ | -1.2/ 130/ -2.5/ 440/ 35/ 100/
DC-DC 20 +10 1.9 o7 100 2.5 280 12 50
Converter | 50/ | +10/ | -1.6/ 100/ | -2.5/ | 300/ 14/ 112/
20 +12 0.1 7 000 2.5 12 350 350
80 4.0
+ .
20 10 22 170 L8 280 12 50
o 15 4.5
Lithium 20 +10 7.0 1500 32 210 MTMCB8E28
batte 22 2.5
Ty
; 2.0
protection 15 4.5
circuit 20 +12 7.0 ” 2‘ 5 1450 | 1030 | 6000 MTMCB8EA
A Tentative

Panasonic H7



Small Signal Bipolar Transistors

Low-Frequency Amplifiers and Others

Absolute .
Maximum Electrical
) Characteristics Package
Ratings ~ ngo
T,=25°C (Ta = 25°C)
Application/ (Ta = )
Function Vee(ea | Condition Condition
Veso | e ) N ML3-N2 SSSMini3-F1 SSMini3-F1 SMin3-G1
V) | mA)y | env | g Fe I Pc | SSSMini3-F2® | Pc | SSMini3F3® | Pc | SMini3-F2® | P¢
mv) | (mA) (mA) (mW) (mw) (mW) (mw)
(2581462J 125 (2SB121SA 150
160 t0 460 2sD2216J | 125 |\ 2SD1819A | 150
(2881462G’ 125 (23812186’ 150
s 25D2216G® | 125 |\ 2SD1819G® | 150
100 : 100 2
<03 (2SA2079 100 (2SA2078 100 (25A2174J 125 (2SA2122 150
General- | 180 t0 390 25C5848 | 100 |\ 25C5846 | 100 |\ 25C60540 | 125 |\ 25C5950 | 150
purpose (28A2078G‘ 100 (28A2‘I74G’ 125 (28A2122G’ 150
25C5846G® | 100 |\ 25C6054G® | 125 |\ 25C5950G® | 150
(2SB121QA 150
2SD1820A | 150
500 | <0.6 | 300 | 85t0340 | 150 ( 5om1219G® | 120
2SD1820G® | 150
25D2345) | 125 | 25D1823 | 150
A 40 | 50 6000 2000 2SD2345G® | 125 | 2SD1823G® | 150
High-hrg <02 10 2
(High Vego) 0o | 20 400 10 1200 25D2621 | 100 | 2SD2620J | 125 | 2SD1824 | 150
° 2SD2621G® | 100 | 2SD2620G® | 125 | 2SD1824G® | 150
2o | 20 | e 800700 | 2 2SB17220 | 125 | 2SA2000 | 150

(Vceo 100 V)

Low freq. low | 150

( 2SB1463J 125 28B1220 150
noise 1

25D2240J 125
. 130 to 330 10
amplifier 50 150 2SD1821A 150

185 25D1821G® | 150
55 18010700 | 2 2SC3920A | 150
10 <03 | 400 |130t0350| 500 25B1679 | 150

2SB1679G® | 150

( 2SA2162 100 ( 2SA2161J 125
2SC6036 100 2SC6037J 125
( 2SA2162G® | 100 ( 2SA2161G® | 125

2SC6036G® | 100 2SC6037G® | 125

12 500 <0.25 200 | 270 to 680 10

28D2623 150

Low VCE(sa() <04 500 200 to 800 500 2SD2623G® | 150
2SD1979 150

2 300 30 550 to 2 500 4 2SD1979G® | 150

<0.1 ( 2SA2028 150

1A 200 160 to 560 100 2500854 130

(ZSAZOZSG' 150
2SC5654G® | 150

(: Complementary pair ® : Recommended products (Global package products)

H8 Panasonic



Small Signal Bipolar Transistors

Low-Frequency Amplifiers and Others (continued)

Absolute .
Maximum Electrical
. Characteristics Package
Ratings (T, = 25°C)
(T, = 25°C) a
Application/ V(sary | Condition Condition
Function V)
Veeo | e | ©NV hee . NS-A1 TO-92-A1 »
V) | mAa) | mv) | lc*le lo Mini3-G1 | Pc | Ns.B1 Pc | To9281 | Pc | MTAT | P
Af; (mA) (mA) (mW) (mW) (mW) (mW)
(MHz)
160 t0 460 ( 2SB0709A | 200 ( 2SA1309A | 300 ( 2SB1320A | 400
2SD0601A | 200 |\ 2SC3311A | 300 2SD1991A | 400
100 | <03 | 100 2 SA2077
200
50 18010 390 ( 2SC5845 | 200
2SB1030A | 300 |( 2SA0720 | 625 |( 2SB1321A | 600
500 | <06 | 300 |160t0460 | 150 ( 25D1423A | 300 ( 25C1318 | 625 ( 2SD1992A | 600
General. 200 | <03 | 100 | 85to0 500 2 |A2SB1734 | 200
purpose 2SA0720A | 625
70 | 500 | <06 | 300 150 ( 2901318A | 623
25 85 to 340 2SD0592 | 750
50 1A <04 500 500 ( 2SB0621A 750
2SD0592A | 750
25 100 | <05 210t0460 | 2 2SB0774 | 400
100
20 | 500 | <03 160to 560 | 100 2SB1693 | 200
40 50 | <02 10 2 2SD1030 | 200 2SD1995 | 400
400 to 2 000
High-hgy 50 | 700 | <04 | 500 150 28C2925 | 750
100 | 20 | <02 10 |400to 1200 2 2SD1149 | 200
2SA1123 | 750
150 130 t0 450 ( 25C2631 | 750
10
2SB0792A | 200
185 13010 330 ( 2SD0814A | 200
50
Low freq. low 35 o150 ' ( 25A1034 | 200
noise 2SC2405 | 200
amplifier
2SA1035 | 200
1800700 | 2 ( 25C2406 | 200
55
100 ( 2SA1310 | 300 ( 2SA1127 | 400
2SC3312 | 300 |\ 2SC2634 | 400 | 2SD1993 | 400
500 | <04 | 500 |200t0o800| 500 200 | 2SD1450 | 300 | 2SD1302 | 600 | 2SD1996 | 600
20
300 | <o0.1 30 [500t02500 4 2SD1938F | 600"
2A | <028 | 1.5A |200t0800 28C5725 | 6001
15 200 to 560 2SA2010 | 600"
25A | <032 | 25A
400to0 1 000| 100 28C5592 | 6001
Low Vegesay | 20 <0.15 | 500 | 160 to 560 2SA2046 | 400D
15A
1A 200 < 2SC5813 | 6001
80 <05
2A 2A | 80t0250 | 1A 28D2714 | 200"
2SB0976 | 750
20 <1.0 230 to 600
N 3A 500 2SD2321 | 400 | 2SD0965 | 750
10 <05 300 to 800 28D2504 | 750
2SA1018 | 750
v 200 A30 60 to 220 ( 25C1473 | 720
roma
output A50 30to 150 200 750
) 7 *10 5 25A2084 2SA1767
300
A30 60 to 220 2SC5863 | 200 2SC1473A | 750

(: Complementary pair
Mini3-G1 1): Measured on a ceramic substrate (15 x 15 x 0.6 mm)
A: Tentative

Panasonic H9



Small Signal Bipolar Transistors

High-speed Switch - VCO and High Freq.

Absolute Electrical
Maximum Ratings | Characteristics Package
(T,=25°C) | (T, =25°C)
Application/
Function Veeo
| t SSMini3-F1 SMini3-G1
V)] c S ML3-N2 o - Mini3-G1
C\E/S (mA) (ns) Pc | SSMini3-F3® | Pc | SMini3-F2¢ | Pc n Pc
V) (mW) (MW) (MW) (MW)
15 50 19 2SA2082 100 2SA1806J 125 2SA1739 150 2SA1738 200
High speed switch 2SA1806G® | 125 |  2SA1739Ge | 150
: 2SC4691J 125 2SC3938 150 2SC3757 200
. 1)
VCOand high | 40 100 10 2SC4691Ge| 125 | 25C3938Ge| 150
freq. type
8 80 — 2SC5379G® | 125
High-frequency Amplifiers and Others
,CI‘Z)S(%UJ; Electrical
) Characteristics Package
Ratings (T, = 25°C)
(T, = 25°C) a
Function
v, | j, | Condition SSSMini3-F1 SSMini3-F1 SMini3-G1
ceo | le T P ini3- P ini3- p ini3- P - p
ML3-N2 c - ] . c . c Mini3-G1 c
V) [ (mA)| (Hz) le*le (mW) SSSMini3-F2¢® (mW) SSMini3-F3® (mW) SMini3-F2® (mW) (mw)
(mA)
Mix. 25C4655) | 125 | 2SC3936 | 150 | 2SC2778 | 200
0SC. 230 M 2SC4655G® | 125 | 2SC3936G®| 150
AM | Amp.
. 20 | 30 1
M 2SA2163 | 100 | 2SA2164 100 | (2SAT790J | 125 | ( 25A1632 150 | (281022 | 200
A 200M 2SA2164G® | 100 | \ 25C46260 | 125 |\ 2SC3930 | 150 |\ 25C2295 | 200
mp- ( 2SA1790G® | 125 ( 2SA1532G® | 150
25C4626G® | 125 | \ 25C3930G®| 150
( 2SA1791J | 125 ( 2SA1748 150
25C4656) | 125 | \ 25C4562 150
RF Amp. | 50 | 50 | 250M 2 ((2SA1791G® | 125 | ( 2SA1748G® | 150
2SC4656G® | 125 | \ 25C4562G®| 150
28C46270 | 125 | 2SC3931 150 | 2SC2404 | 150
A 20115 | 650M 1 2SC4627G® | 125 | 2SC3931G®| 150
Video IF
FM RF Amp.
25C5632 150
§ | 50 | LIG | IS 2SC5632G®| 150
0SC. 25C5946 100 25C3932 150 | 25C2480 | 150
VHE| jmp. | 20 | 30 | 136G 15 2SC5946G® | 100 25C3932G®| 150
25C6050 | 100 | 25C5939 100 | 2SC4808) | 125 | 2SC3935 | 150 | 2SC3130 | 150
UHF | OSC. | 10 | 50 | 19G 5 2SC5039G® | 100 | 25C4800G®| 125 | 25C3935G®| 150
25C5829 | 50 25C4410 50 | 2sC3707 | 50
IVRE Amp. | 7 10 | 40G *1 5504410G°| 30
25C3934 150
12 | 30 | 45G | *10 5503934G| 130
%20 25C3937 150 | 2SC3704 | 200
25C3937G®| 150
Wide Band
Amp. 80 | 60G | 4 25C6045 100 | 2SC4808) | 125 | 2SC4835 | 150 | 2SC3829 | 200
SHFIF Amp.| |, 2SC6045G® | 100 | 2SC4808G® | 125 | 2SC4835G®| 150
%20 25C5556 | 300
25C52950 | 125 | 25C4805 | 150
65 | 85G | kIS 2SC5205G® | 125 | 2SC4805G®| 150

(: Complementary pair

® : Recommended products (Global package products)
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Small Signal Bipolar Transistors

SiGe HBT
Absolute MaX|mum Electrical Characteristics
Ratings R Package
T.=25°C (Ta =25°C)
Function (Ta = )
Veeo [ h fr Cob |s21e]2 NF ML3-N2 SSSMini3-F1
(V) (mA) FE (GHz) (pF) (dB) (dB) Pc = 100 mW Pc = 100 mW
30 0.3 11.0 MSG43001 MSG33001
60 19 0.4 10.5 MSG43002 MSG33002
1.4
Hi 0.5 10.0 MSG43003 MSG33003
igh-frquency
Amplifiers 6 100 to 220
P 17 0.6 9.0 MSG43004 MSG33004
100
16 0.8 8.0 MSG430C4 MSG330C4
1.6
14 1.0 6.0 MSG430D4 MSG330D4
SiGe HBT (Combined Products)
.Absolute. Electrical Characteristics .
Maximum Ratings (T, = 25°C) Package Basic Type
- o, a~ i
Function (Ta = 25°C) Equ.lval.ent
Circuit
Veeo I h fr Cob |[S21e|2| NF | SSSMini6-F1 Tr1 Tr2
) | (mA) FE (GHz) | (pF) | (dB) | (dB) | Pr=125mW | (OSC) (Buffer)
30 0.3 11.0 MSG36E11 MSG33001
100 19 0.5 10.0 MSG36E33 MSG33003
14 298
coh 0.5/0.3 |10.0/11.0 MSG36E31 |MSG33003 |MSG33001
Hfh frl‘.l;‘ency 6 | 100/30 | 100 to 220 T?\ E1
mplriers 17/19 | 0.6/0.3 | 9.0/11.0 MSG36E41 |MSG33004 | MSG33001 || /% u
16/19 | 0.8/0.4 | 8.0/10.5 MSG36C42 |MSG330C4 |MSG33002 | &
100/60 1.6/1.4
14/19 | 1.0/0.4 | 6.0/10.5 MSG36D42 |MSG330D4 |MSG33002
SiGe HBT LNA (with built-in bias circuit)
Absolute lMaX|mum Electrical Characteristics
Ratings (T, = 25°C) Package
- o a~ i
Function (Ta = 25°C) Equ.lval.ent
Circuit
VCC ICC VCC ICC f (Opr) Gp NF ML6-N6
(V) (mA) (V) (mA) (GHz) (dB) (dB) PT = 60 mW
10.5 1.5
. *2
Low-noise 18 <18 (f=52 GHz) | (£=5.3 GHz) MSG56BBA
high-frequency | o 2210 3.6%! 0.1 to 6%3
amplifier
(LNA) * 11.5 1.6
? <9 (f=52GHz) | (F=52GHz) | MSCG56BBB

%1: Recommended voltage range
%2: Maximum value (adjustable using external resistance)
%3: Adjustable using input/output adjustment circuit
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Small Signal Bipolar Transistors

Composite Bipolar Transistors

Absolute XN: Mini6-G1
Maximum | Main Char- XN: Mini5-G1 XP: SMini6-G1
Ratings acteristics XP: SMini5-G1 UP: SSMini6-F1
N =230C) (T, = 25°C) : UP: SSMini6-F2®
a NP: SSSMini6-F1
XN XN XN XN XN XN XN XN XN
R S R R I aan e R 450
v, | [
ceo | e T v |v v |¥v v |vv |vyv |vv | ¢V | vyy | vyy
hee XP XP XP XP XP XP XP XP+UP-NP | XP-UP-NP
™) | ma) L4 i S 54 54 h 54 - S5 4
T 7S TES T 7S 775 75 F%5 TI5 775 T 75
PNPx2 | NPNx2 |PNP+NPN|PNP+NPN|[PNP+NPN| PNPx2 | NPNx2 | PNPx2 | NPNx2
XN01401 |XNO1501 |XNO1601 |XNOB301 |XNOC301 |XN02401 |XN02501 |XN04401 |XN04501
XP01401 |XP01501 |XP01601 |XPOB301 |XPOC301 |XP02401 |XP02501 |XP04401 |XP04501
UP04401 | UP04501
+100 | 160 to 460
£50 ° UP04401G® | UP04501G®
General- NP04401 NP04501
use
4500 | 85 to 340 XN01602 XN04402 | XN04502
5o | 100/ [160 0 460/ XN04482
~500 | 85 to 340
1or20| 200/ (100 t0 350/ XNO4404 | XN04504
- 500 {200 to 800
Low 300 | 500t XN01504 XN04506
VeEsan 2 500 XP01504 XP04506
20
500|200 to 800 XN01558
—500/ [100 to 350/
General- | 71055011507 |60 6 400
use
+ son0| 10V
L 500 {160 to 460/
o 200 to 800 XN04505
Versn | 50/20 [100/500
XN01531
10 50 | 75 to 400 XP01531
12 40 <
30
50 to 220
20 UP04534
High 15 | 4010260 UP04534G®
fi
ANy 10 | 65 | 5010300
% 5o 1200 10 500 XN01509 XN04509
7 10 | 10 to 200
15 50 | 50to150
High freq. 65 to 260/ UP04598
! 15/100 | 5 o UP04598G®
20/50
General- ) 25 to 250/ UP04599
use 50/100 160 to 460 UP04599G®
High-hgz | 100 | 20 [400 to 2 000 XN04556
High-speed _15/40|-50/100 50 to 150/ XP01554
switching 60 to 320

® : Recommended products (Global package products)
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Small Signal Bipolar Transistors

Mini5/6-G1: Pt = 300 mW, SMini 5/6-G1: Pt = 150 mW, SSMini6-F1: Pt = 125 mW, SSSMini6-F1: Pt = 125 mW

XN: Mini6-G1
XP: SMini6-G1
UP: SSMini6-F1
UP: SSMini6-F2¢®
NP: SSSMini6-F1
XN XN XN XN XN XN
530 Hod R 580 4540 oaa Basic T
el ceffoe Rl e
FEF7 FEF FE77 57 FET T ey
XP-UP-NP XP XP NP NP XP XP
r:!n)j\ 5an ?%L% %ié %%% ijé Ban
PNP+NPN| NPNx2 |PNP+NPN| PNPx2 | NPNx2 | PNPx2 | NPNx2 | NPNx2 PNP NPN
XNO4601 | XNO5501 | XNO5601 XN06401 XN0B501
XP04601 | XP05501 |XP05601 XP06401 XPOG501
UP04601 AUPOG501G® 2SBO709A |2SDO0601A
UP04601G®
NP04601 NPOA501
XN04602 2SBO710A | 2SD0602A
2SBO709A/ _
2SBO710A
XN04604 2SB0970  |2SD1328 |V =—0.16/0.13 V
— 28D 1938(F) |Vg(say = max 0.1 V
— 2SD2623  |Vepuy =04V
XN04608 2SB0970  |2SDO601A |V = - 0.16/0.3 V
XN04609 2SBO709A |2SD1328 |V =—03/~0.13V
25D2216J _
— SoDi50e. |Vers = 03013V
XNO5531
XP0R531 - 2SC3130  |f; = 1 900 MHz
XN06537 - 25C3934  |f; —4 500 MHz
XN06435
XP0B43A 2SA1022 —  |g=150MHz
XN06534
XP05534 XP06534 - 28C2404  |fr =650 MHz
XN06543
XP0BA3 - 25C3904  |f; — 8 500 MHz
— 25C4562  |fy =250 MHz
NPOAS4T — 2SC5829  |f; =4 000 MHz
NPOA4S6 2SA2082 — |f=1500 MHz
_ 25C2404
25D22164
_ 25C3932
25D22164
XN05553
XP0S5E3 - 25D 1149
XP04654 | XP05554 XNOAS52 | yori7as | 250757 t:1177 s,
off — 1/ 108

A: Tentative ®: Recommended products (Global package products)
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Transistor with Built-in Resistors

Ic = 80 mA Series

Package
SSSMini3-F1
ML3-N2 SSSMini3-F2®
. . Electrical
Resistor value (kQ) Absolute(_llyl iXIngggq) Ratings Characteristics
a (T, = 25°C)
Veeo I
R, R, o ) hee PNP NPN PNP NPN
0.51 5.1 20< — UNRF2A8 UNR31A8 UNR32A8
UNR31A8G®  |UNR32A8G®
UNR31A9 UNR32A9
30<
1 10 0 UNRF1AQ UNRF2A9 o oge | ONmaa
22 61020 — UNRF2AV UNR31AY UNR32AV
UNR31AVG® | UNR32AVG®
UNR31AH
22 10 30< UNRF1AH — —
UNR31AHG®
47 80 < UNRFIAM  |UNRF2am  [UNRSIAM | UNRS2AM
UNR31AMG® | UNR32AMG®
UNR31AL UNR32AL
<
47 20< UNRF1AL UNRF2AL RSP sl
10 30< UNRF1AF UNRF2AF UNRS1AF UNR32ZAF
i UNR31AFG® | UNR32AFG®
' UNR31AN UNR32AN
47 8010400 |UNRF1AN UNRF2AN A ANG® | N e
_ 16010460 | UNRF1A6 UNRF2A6 UNR31A6 UNR32A6
UNR31A6G® | UNR32A6G®
47 20< — UNRF2AK — —
50 80
10 50 80 35< UNRF1A1 UNRF2A1 UNR31A1 UNR32A1
UNR31A1G®  |UNR32A1G®
10
UNR31A4 UNR32A4
<
47 80 UNRF1A4 UNRF2A4 o ace | ONe
_ 16010460 | UNRF1A5 UNRF2A5 UNR31A5 UNR32A5
UNR31A5G® | UNR32A5G®
UNR31A2 UNR32A2
<
2 60 < UNRF1A2 UNRF2A2 o age | ONma
» 47 8010400  |UNRFIAT UNRF2AT UNR31AT UNR32AT
UNR31ATG® |UNR32ATG®
UNR31A7 UNR32A7
— 160 0460 | UNRF1A7 UNRF2A7 RSN i
” o< B B UNR31AE UNR32AE
UNR31AEG® |UNR32AEG®
UNR31A3 UNR32A3
<
47 47 80 < UNRF1A3 UNRF2A3 oage | Onma
_ 1600460 | UNRF1AO UNRF2A0 UNR31AQ UNR32A0
UNR31AOG® | UNR32A0G®
UNR31AA UNR32AA
< P
100 100 80 < UNRF1AA e | inmao e
(PNP Type) (NPN Type)
Equivalent circuit s Ri ¢ 5 Ri c
R2 Rz
E E
® : Recommended products (Global package products)
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Transistor with Built-in Resistors

Ic = 80 mA Series (continued)

Package
SSMini3-F1
o roe
SSMini3-F3e SMini3-F2
. . Electrical
Resistor value (kQ) Absolute(_p/l iXIZn;Eg]) Ratings Characteristics
a (T, =25°C)
R R Veeo le h PNP NPN PNP NPN
1 2 (V) (mA) FE
051 51 20< o UNR92A8J UNR51A8G® UNR52A8G®
' ' B UNR92A8G®
1 10 30< UNR91A9J UNR92A9J UNR51A9G® UNR52A9G®
UNR91A9G® UNR92A9G®
22 61020 UNR91AVJ UNR92AVJ UNR51AVG® UNR52AVG®
’ UNR91AVG® UNR92AVG®
22 10 30< UNR91AHJ _ UNR51AHG® _
UNR91AHG®
47 80 < UNR91AMJ UNR92AMJ UNR51AMG® | UNR52AMG®
B UNR91AMG® UNR92AMG®
47 20< UNR91ALJ UNR92ALJ UNR51ALG® UNR52ALG®
’ UNR91ALG® UNR92ALG®
10 30< UNR91AFJ UNR92AFJ UNR51AFG® UNR52AFG®
47 - UNR91AFG® UNR92AFG®
. 47 30 to 400 UNR91ANJ UNR92ANJ UNR51ANG® UNR52ANG®
UNR91ANG® UNR92ANG®
- 160 to 460 UNR91A6J UNR92A6J UNR51A6G® UNR52A6G®
UNR91A6G® UNR92A6G®
4.7 20< — — — —
-50 -80
10 50 80 35< UNR91A1J UNR92A1J UNR51A1G® UNR52A1G®
. UNR91A1G® UNR92A1G®
10 47 80 < UNR91A4J UNR92A4J UNR51A4G® UNR52A4G®
B UNR91A4G® UNR92A4G*®
o 160 to 460 UNR91A5J UNR92A5J UNRS51A5G® UNRS52A5G®
UNR91A5G® UNR92A5G®
2 60 < UNR91A2J UNR92A2J UNR51A2G® UNR52A2G®
- UNR91A2G® UNR92A2G®
2 47 30 to 400 UNR91ATJ UNR92ATJ UNRS1ATG® UNRS52ATG®
UNR91ATG® UNR92ATG®
- 160 to 460 UNR91A7J UNR92A7J UNR51A7G® UNR52A7G®
UNR91A7G® UNR92A7G®
2 60 < UNR91AEJ UNR92AEJ UNRS51AEG® UNRS2AEG®
- UNR91AEG® UNR92AEG®
47 47 80 < UNR91A3J UNR92A3J UNR51A3G® UNR52A3G®
- UNR91A3G® UNR92A3G®
o 160 to 460 UNR91A0J UNR92A0J UNRS51A0G® UNRS52A0G®
UNR91A0G® UNR92A0G®
100 100 80 < UNR91AAJ UNR92AAJ UNR51AAG® UNR52AAG®
B UNR91AAG® UNR92AAG®
(PNP Type) (NPN Type)
Equivalent circuit s Ry ¢ B Ry c
Rz R2
E E
® : Recommended products (Global package products)
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Transistor with Built-in Resistors

Ic = 100 mA Series

Package
SSMini3-F1 SMini3-G1
' SSMini3-F3® SMini3-F2¢®
. . Electrical
Resistor value (kQ2) Absolute Maximum Ratings Characteristics
e ¢
R4 R, V(%E)O (n'&) hee PNP NPN PNP NPN
- . 0 < UNR9118J |UNR9218J |UNR5118 UNR5218
: UNR9118G® |UNR9218G® |UNR5118G® |UNR5218G®
| 10 202 UNR9119J |UNR9219J |UNR5119 UNR5219
UNR9119G® |UNR9219G® |UNR5119G® |UNR5219G®
2s 6 1020 UNR9T1VJ |UNR921VJ |UNR511V UNR521V
: to UNR911VG® |UNR921VG® |UNR511VG® |UNR521VG®
UNR9T1THJ UNR51TH
22 10 30< UNRO11HG® - UNR511HG® -
4 0< UNR9TIMJ |UNR921MJ | UNR511M UNR521M
UNR911MG® |UNR921MG® |UNR511MG® | UNR521MG®
47 20 < UNROTILJ |UNR921LJ  |UNR5TIL UNR521L
: UNR911LG® |UNR921LG® |UNR511LG® |UNR521LG®
10 20< UNR9TTFJ |UNR921FJ |UNR5T1F UNR521F
UNR911FG® |UNR921FG® |UNR511FG® |UNR521FG®
UNR511Z UNR521Z
47 2 60 to 200 - - UNR511ZG® | UNR521ZG®
4 %0 10 400 UNR9TINJ  |UNR921NJ |UNR511IN UNR521N
to UNR91ING® |UNR921NG® |UNR511NG® |UNR521NG®
160 to 460 UNR9116J |UNR9216J |UNR5116 UNR5216
- to UNR9116G® |UNR9216G® |UNR5116G® |UNR5216G®
47 20< UNR921KJ UNR521K
: s - UNR921KG® - UNR521KG®
10 15< UNR9T11J  |UNR9211J | UNR5111 UNR5211
0 s UNR9111G® |UNR9211G® |UNR5111G® |UNR5211G®
e -100 c0< UNR9114J |UNR9214J |UNR5114 UNR5214
100 s UNR9114G® |UNR9214G® |UNR5114G® |UNR5214G®
160 t0 460 UNR9115J  |UNR9215J |UNR5115 UNR5215
- 50 to UNR9115G® |UNR9215G® |UNR5115G® |UNR5215G®
» 50 60< UNR9112J  |UNR9212J |UNR5112 UNR5212
= UNR9112G® |UNR9212G® |UNR5112G® |UNR5212G®
» pu 20 10 400 UNR9TITJ  |UNR921TJ  |UNR5T UNR521T
0 UNROT1TG® |UNR921TG® |UNR511TG® |UNR521TG®
160 t0 460 UNR9117J |UNR9217J |UNR5117 UNR5217
- to UNR9117G® |UNR9217G® |UNR5117G® |UNR5217G®
10 30< UNR9T1DJ |UNR921DJ  |UNR511D UNR521D
UNR911DG® |UNR921DG® |UNR511DG® |UNR521DG®
» 0 < UNROT1EJ |UNR921EJ |UNR5T1E UNR521E
o UNR9T1EG® |UNR921EG® |UNR511EG® |UNR521EG®
4 0< UNR9113J  |UNR9213J |UNR5113 UNR5213
UNR9113G® |UNR9213G® |UNR5113G® |UNR5213G®
160 t0 460 UNR9110J |UNR9210J | UNR5110 UNR5210
- ° UNR9110G® |UNR9210G® |UNR5110G® |UNR5210G®
UNR9TT1AJ  |UNR921AJ
100 100 80< UNR911AG® | UNR921AG® - -
160 o 460 UNR9T1BJ  |UNR921BJ
- ° UNR911BG® |UNR921BG® - -
— pu 0< UNR911CJ  |UNR921CJ _ _
UNR911CG® |UNR921CG®
— UNR521W
- 100 80=< - - UNR521WG®
0.27 5 20< — — — —
22 40< — — — —
22 10 -500 60 < — — — —
31 46 500 50< — — — —
4.7 4.7 50 < — — — —
10 60 < — — — —
UNR5154
10 " -30 100 80< - - UNR5154G® -
0 B 0< UNR5174 UNR5274
- - - UNR5174G® | UNR5274G®
47 = 10010600 _ _ —[UnRs2ze
6.8 6.8 20 600 61020 — — — —
10 — 100 to 600 — — — UNR2225
(PNP Type) (NPN Type)
C C
Equivalent circuit B M B M
R2 R2
E E
® : Recommended products (Global package products)
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Transistor with Built-in Resistors

Ic = 100 mA Series (continued)

Package
Mini3-G1 NS-A1
. NS-B1
. . Electrical
) Absolute Maximum Ratings L
Resistor value (kQ2) (T, = 25°C) Characteristics
@ (T, =25°C)
R4 R, Veeo le hee PNP NPN PNP NPN
() (mA)
051 51 20< UNR2118 UNR2218 UNR4118 UNR4218
1 10 30< UNR2119 UNR2219 UNR4119 UNR4219
25 610 20 UNR211V UNR221V B B
29 10 30< UNR211H _ UNR411H _
47 30 < UNR211M UNR221M UNR411M _
47 20< UNR211L UNR221L UNR411L UNR421L
10 30< UNR211F UNR221F UNR411F UNR421F
47 2 60 to 200 UNR211Z UNR212Z o o
47 80 to 400 UNR211N UNR221N UNR411N .
B 160 to 460 UNR2116 UNR2216 UNR4116 UNR4216
47 20< _ UNR221K _ UNR421K
10 35< UNR2111 UNR2211 UNR4111 UNR4211
10 -100 UNR2114 UNR2214 UNR4114 UNR4214
47 100 80<
B “ 160 to 460 UNR2115 UNR2215 UNR4115 UNR4215
o 50 60 < UNR2112 UNR2212 UNR4112 UNR4212
o) 47 30 to 400 UNR211T UNR221T o o
B 160 to 460 UNR2117 UNR2217 UNR4117 UNR4217
10 30< UNR211D UNR221D UNR411D UNR421D
2 60 < UNR211E UNR221E UNR411E UNR421E
47
47 30 < UNR2113 UNR2213 UNR4113 UNR4213
B 160 to 460 UNR2110 UNR2210 UNR4110 UNR4210
100 80< — — — —
100
— 160 to 460 — — — —
— 47 80 < — — — —
B 100 80 < UNR211W UNR221W B B
0.27 5 20 < UNR212X — — —
2 22 40< UNR2121 UNR2221 UNR4121 UNR4221
’ 10 -500 60 < UNR2124 UNR2224 UNR4124 UNR4224
3.1 4.6 500 50< UNR212Y — — —
4.7 4.7 50< UNR2122 UNR2222 UNR4122 UNR4222
10 60 < UNR2123 UNR2223 UNR4123 UNR4223
o 30 80 < UNR2154 B B B
47 —100
=50 80< — —_ — —
47 — 100 to 600 — UNR2226 — —
6.8 6.8 20 600 6 to 20 — UNR2227
10 — 100 to 600 — UNR2225 — —
(PNP Type) (NPN Type)
c c
Equivalent circuit B Ri B R
Rz Rz
E E

® : Recommended products (Global package products)
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Transistor with Built-in Resistors

Composite Transistor with Built-in Resistors

XN: Mini5-G1
Resistancce (kQ) Absolute Maximum Ratings [Main Characteristics XP: SMini5-G1
(T, = 25°C) (T, = 25°C) UP: SSMini5-F2
UP: SSMini5-F3®
XN XN XN
3 4 5 3 4 5 3 4 5
1 rl 1M N ri
Application Tr%f% T’%{b%” TKZSE%H
O O O [m] O O
2 1 2 1 2 1
Vceo I hre N N N
R, R, ) (mA) (min.) XP-UP XP-UP XP XP-UP
5 4 5 4 5 4 5 4
1 m 1 1 1 (]l 1 1
O O O O o O O O O O o U
1 2 3 1 2 3 1 2 3 1 2 3
PNP x 2 NPN x 2 NPN x 2 PNP + NPN
XNO1111 XNO1211 XNOA311
XP01111 XP01211 XP02211 XP03311
10 10 35<
XNO1112 XNO01212 XNOA312
XP01112 XP01212 XP03312
UP01212 UP03312
2 22 60 < UP01212G® UP03312G®
XNO01113 XNO01213
XP01113 XP01213
47 UP01113 UP01213
UP01113G® UP01213G®
47 80 <
XNO01114 XNO01214
XP01114 XP01214
UP01214
General-use 100 UP01214G®
o 50
switching 80!
10 *XNO1115 | % XNO1215
k XP01115 % XP01215 % XP02215
k XN0O1116 % XN01216 %k XP03316
% XP01116 %k XP01216
— 160 to 460
4.7
* XP01117 k XP01217
22
0.51 5.1 20 < XP01118
XNO01119
<
! 10 30< XP01119

#1: NPOXXXX series value

® : Recommended products (Global package products)
Note) *: With no resistor between Emitter and Base, R, (e.g., only base resistor, R;)
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Transistor with Built-in Resistors

Mini5P/6P: P+ = 300 mW, SMini 5P/6P: Pt = 150 mW, SSMini5P/6P: Pt = 125 mW, SSSMini6P: Pt = 125 mW

XN: Mini6-G1
XP: SMini6-G1
UP: SSMini6-F1
UP: SSMini6-F2¢®
NP: SSSMini6-F1
XN XN XN XN XN
4 5 6 4 5 6 4 5 6 4 5 6 4 5 6
1 1l 1 1 N rl | ] .
m?i%:é Tr?%%é T,?:%:[é Eﬁ—‘ gﬁ%ﬂ J Basic Type
Tr1 Tr1 Tr1 T2 ez
O O O O O O O O O O o O
3 2 1 3 2 1 3 2 1 3 2 1 3 2 1
XP-UP+NP XP-UP-NP NP NP XP-UP+NP XP+NP XP+NP
6 5 4 6 5 4 6 5 4 6 5 4 6 5 4 6 5 4 6 5 4
1 1l 1 1 1 1 N rl N ri 1 Il
) ie] [Tt Tr2| [Tt 2 ) Tr2 Tr2
Uz 2 T2 iy rl
O O O O O O O O O O O O O O O O O O
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
PNP x 2 NPN x 2 PNP+NPN PNP x 2 PNP + NPN PNP x 2 NPN x 2 PNP NPN
XNO04111 XN04211 XNO04311 XP06111 XN06211
XP04111 XP04211 XP04311 XP06211
UP04111 UP04211 UP04311 UNR2111 UNR2211
UP04111G® UP04211G® UP04311G®
NP041A1 NP042A1 NP043A1 NP061A1 NP062A1 UNR31A1 UNR32A1
XNO04112 XN04212 XN04312 XP06112 XP06212
XP04112 XP04212 XP04312
UP04112 UP04212 UP04312 UNR2112 UNR2212
UP04112G® UP04212G® UP04312G®
NP041A2 NP042A2 NP043A2 NP061A2 UNR31A2 | UNR32A2
XNO04113 XN04213 XP04313 XN06113 XN06213
XP04113 XP04213 UP04313 XP06113 XP06213
UP04113 UP04213 UP04313G® UNR2113 UNR2213
UP04113G*® UP04213G*®
NP041A3 NP042A3 NPOG3A3 NP043A3 NP061A3 NP062A3 UNR31A3 | UNR32A3
XNO04114 XN04214 XN04314 XP06114 XN06214
XP04114 XP04214 XP04314 XP06214
UP04214 UP04314 UNR2114 UNR2214
UP04214G® UP04314G®
NP041A4 NP042A4 NP043A4 UNR31A4 | UNR32A4
% XN04115 % XN04215 % XN04315 * XP06115 * XN06215
* XP04115 % XP04215 % XP04315 * XP06215
* UP04215 * UP04315 UNR2115 UNR2215
% UP04215G® % UP04315G®
%k NP041A5 % NP042A5 * NPOG3A5 %k NP043A5 * NP061A5 UNR31A5 | UNR32A5
% XN04116 %k XN04216 % XN04316 % XP06116 % XN06216
% XP04116 * XP04216 % XP04316 * XP06216
UNR2116 UNR2216
% UP04116 * UP04216 %k UP04316
* UP04116G® %k UP04216G® * UP04316G®
% NP041A6 % NP042A6 % NP043A6 UNR31A6 | UNR32A6
% XP04117 * XP04217
* UP04117G® | % UP04217 UNR2117 | UNR2217
%k UP04217G®
% NP041A7 %k NP0O42A7 UNR31A7 |UNR32A7
UNR2118 UNR2218
UNR2119 UNR2219
® : Recommended products (Global package products)
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Transistor with Built-in Resistors

Composite Transistor with Built-in Resistors (continued)

Resistancce (kQ) Absolute Maximum Ratings [Main Characteristics XN: Mini5-G1
(T, =25°C) (T, =25°C) XP: SMini5-G1
XN XN XN
3 4 5 3 4 5 3 4 5
1 ri o n [1 [l
Application Tr%f% T’%{b%” TKZSE%H
O ] [H) ) O [H)
2 1 2 1 2 1
Vceo Ic hee o . .
R, R, % (mA) (min.) XP-UP XP<UP XP XP<UP
5 4 5 4 5 4 5 4
M 1 M (]l (]l (]l 1 l
O O O o O O o o o O O O
1 2 3 1 2 3 1 2 3 1 2 3
PNP x 2 NPN x 2 NPN x 2 PNP + NPN
* XNO01110 * XN01210 * XP02210
* XP01110 % XP01210
— 160 to 460
47
XNO121E
XP0121E
General-use 22 50 100 60<
switching 80*!
47 XPOiTF
10 30<
XNO111H
22 XP0111H
80 <
47
4.7 80 to 400

x1: NPOXXXX series value
Note) *: With no resistor between Emitter and Base, R, (e.g., only base resistor, Ry)
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Transistor with Built-in Resistors

Mini5P/6P: P+ = 300 mW, SMini 5P/6P: Pt = 150 mW, SSMini5P/6P: Pt = 125 mW, SSSMini6P: Pt = 125 mW

XN: Mini6-G1
XP: SMini6-G1
UP: SSMini6-F1
UP: SSMini6-F2¢
NP: SSSMini6-F1

XN XN XN XN XN
4 5 6 4 5 6 4 5 6 4 5 6 4 5 6
1 1l 1 1 N rl | ] .
T2 T2 T2 T T Basic Type
Tr1 Tr1 Tr1 T2 ez
O O O O O O O O O O o O
3 2 1 3 2 1 3 2 1 3 2 1 3 2 1
XP-UP+NP XP-UP-NP NP NP XP-UP+NP XP+NP XP+NP
6 5 4 6 5 4 6 5 4 6 5 4 6 5 4 6 5 4 6 5 4
1 1l 1 1 1 1 N rl N ri 1 Il
) ie] [Tt Tr2| [Tt 2 ) Tr2 Tr2
Tr2| Tr2| Tr2| ™, ™
O O O O O O O O O O O O O O O O O O
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
PNP x 2 NPN x 2 PNP+NPN PNP x 2 PNP + NPN PNP x 2 NPN x 2 PNP NPN
k XN04210
% XP04210 % XP06210
*UP04210 UNR2110 UNR2210
k UP04210G®
* NP041A0 3k NP042A0 k NPOG3A0 k NP062A0 UNR31A0 | UNR32A0
UNR211E UNR221E
NPOG1AE UNR31AE _
XNO421F UNR211F | UNR221F
UNR211H —
NPO061AM NP062AM UNR31AM | UNR32AM
NPO043AN NP061AN NP062AN UNR31AN | UNR32AN
® : Recommended products (Global package products)
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Transistor with Built-in Resistors

Composite Transistor with Built-in Resistors (continued)

XN: Mini5-G1
Resistance (k) Absolute Maximum Ratings Main Characteristics XP: SMini5-G1
(Ta = 25°C) (Ta = 25°C) UP: SSMini5-F2
UP: SSMini5-F3®
XN
3 4 5
1 rl
Application Ti;d;%«
O H]
2 1
R R Veeo le hre XP XP-UP XPsUP
! 2 V) (A) min.
5 4 5 4 5 4
1 m 1 m 1 1
| B | R
T Tr2
O 0O U O O O o O U
1 2 3 1 2 3 1 2 3
PNP x 2 NPN x 2 PNP + NPN
XNO111M XP0121M
22 XPO111M UP0121M
47 ~0.1/0.1 80 < UP0121MG®
50 XP0121N
4.7
4.7 -0.5/0.5 50 <
— 10 15 0.5 80 to 280
4.7/47 ~0.5/0.1 50 </80 <
4.7/47 XP03383
UP03383
50 UP03383G®
General-use switching /4.7 10/47 30 </80 <
—0.1/0.1
1/47
— 4.7/— 50/60 20 </150 to 460
4.7 4.7 0.1 20 XP0121L
0.51/10 5.1/10 20</30 < XP03389
50 —0.1/0.1 XP03390
UP03390
10/47 47/47 80 < UP03390G®
~0.08/0.08
4.7
For muting 33 — 20 0.6 100 to 600
0.27
47/47 47/47 80 <
47/4.7 47/4.7 80 to 400
0.08
22/4.7 47/4.7
80 <
47/22 47/47
50
For digital circuits 4747 | 47— 0.1 80 to 400/ XP03391
160 to 460
10/47 — 0.08 160 to 460
UP03394
< <
47/0.51 47/5.1 80 </20 < UP03394G®
UP03396
1022 0.1 35 </80 to 400
(]
iruiec
— < <
10/10 30/50 80 </35 < UP03397Ge

Note) *: With no resistor between Emitter and Base, R, (e.g., only base resistor, Ry)

® : Recommended products (Global package products)
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Transistor with Built-in Resistors

Mini5P/6P: P+ = 300 mW, SMini 5P/6P: Pt = 150 mW, SSMini5P/6P: Pt = 125 mW, SSSMini6P: Pt = 125 mW

XN: Mini6-G1
XP: SMini6-G1
UP: SSMini6-F1
UP: SSMini6-F2¢
NP: SSSMini6-F1
XN XN XN XN
4 5 6 4 5 6 4 5 6 4 5 6
n_n n 1 1 N n N n
é:qtjﬁ m?:%ié m?:%ié Basic Type
™ Trt "2 i T ™
] [
o 0O o o O U o 0O U o 0O U
3 2 1 3 2 1 3 2 1 3 2 1
XP-UP NP NP NP XP-UP XP-UP-NP NP
6 5 4 6 5 4 6 5 4 6 5 4 6 5 4 6 5 4 4 5 6
N n N nr n . n n N rn nrl n_r 1 11 0o n
e e T2 2 T Tr2| ITri uzl 12
e | [P | AT | (e | P | P | R
o 0O U o 0O o o O o O O O O O O o o o O O O
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
NPN x 2 PNP x 2 PNP + NPN PNPx2 | PNP+NPN NPNx2 | PNP+NPN | PNP+NPN PNP NPN
XP0411M XP0421M XP0431M
UP0411M UNR211M UNR221M
UP0411MG®
XP0431N
UP0421N UP0431N UNR211N UNR221N
UP0421NG®| UP0431NG®
XN04322 UNR2122 UNR2222
* XN04130 — _
XN04381 UNR2122 UNR2213
UP04383G®
UNR211F UNR2213
XP04286 UNR2119 UNR221N
XP04387
UP04387 UNR2119 UNR2213
UP04387G®
* XNO4A88 UNR211S 2SD0601A
XN0421L — UNR221L
UNR2118 UNR2211
UP04390 UNR2114 UNR2213
UP04390G®
NP04390 UNR31A4  |UNR32A3
* XNOF256 — UNR2226
* XNOF261 _ _
* XNOF262 _ _
* XNOF263
NPOJ1A3 NPOH3A3 UNR31A3 UNR32A3
NPOG3D1 UNR31A3  |UNR32AL
NPOG3D2 UNR31AT  |UNR32AL
NPOG3D3 UNR31A3  |UNR32AT
UNR211N UNR2216
*NPOB3D3 | yNR31A0 | UNR32A5
UNR2118 UNR2213
UNR211T UNR2211
UNR2154 UNR2211
® : Recommended products (Global package products)
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Bipolar Power Transistors

Low-Frequency Amplifiers and Others

Absolute
Maximum Electrical Characteristics Package
Ratings (Te = 25°C) 9
(Te = 25°C)
Application/
Function Condition hege | Condition
Veeo | I |Veggsay
wlal wm o " of, "l‘IC U-G2  |p, (w)| TO-126B-A1 |p. ()| MT-3-AT |p. (w)
(A) | (mA) | (MHz) £
(A)
35 | 1 | <05| 05 | 50 [85t0340| 0.5 (23n0885 | 12 (2\252155’?/) =
15 | - 150 (25B0968 | 20 | (25A0886 | 12
40 | 15 5 200 2SD1295 | 20 2SC1847 | 12
50 <10 8010220 | 1 (23a10%6 | 12
1.5 | 150 s
2SA1096A | 1.2
General- 60 | 2115 ( 2SC2497A | 1.2
purpose
50 <03 | 10 | 50 [12010340 02 | 2SB1574 | 10 (2381332 13
60 | 3 | <12| 30 | 375 |40t0250| 1 (23B1a1C | 13
2SA0794 | 12
100 (551567 | 12
05 | <04 | 05 50 |65t0330| 0.15
120 ((28A0794A | 12
2SC1567A | 1.2
Low 18 1 03 1.0 | 50 |90t0280| 0.5 2SC1568 | 1.2
Ve 20 3 ' 26 | 40 [100t0450| 2.6 2SB1593 | 1.5
3 2SD2573 | 1.5
High-hee | 60 <10 | 20 | so | %Kl ] g5
2 2.5k 2SD2453 | 10
50 2SD0946A | 1.2
1 | <18 1.0 1 1
Darlington 80 4k to 40k 2SD0946B | 1.2 2SD2220 1.5
100 | 2 |<15] 10 1 1 2SD1640 | 1.2 2SD2479 | 1.5
Audio 2SB1414 | 1.5
drive 150 | 1 | <20/ 05 50 |90t0330| 0.15 ( 53D2134 | 13
High 2SB1011 | 1.2
breakdown | 400 | 0.1 | <2.5 | 0.05 5 30< | 0.03
voltage
Display VICI%O 0.15 | <05 | 0.15 15 @350 | *0.11 25C3611 | 12
Chromal 230 <12 | 005 5 ©100 | *0.01 2SC2258 | 1.2
X 0.1
input | 300 <15 | 0.03 3 ©140 | *0.02 2SC3063 | 1.2
™' Hori- 2sc4212 | 12
zontal | 300 | 02 | <1.0 | 0.05 5 ©80 | *0.01
drive

(: Complementary pair Pg: Tc =25°C

H24 Panasonic



Bipolar Power Transistors

Low-Frequency Amplifiers and Others (continued)

Absolute .
Maximum Electrical
) Characteristics Package
Ratings (T, = 25°C)
. |(T,=25°C) a
Application/
Function
Condition Condition
V‘;*/EO 'AC VC@SE“ e MiniP3-F2® | Pc | MT-2-A1 | Pc |TO-92NL-A1| Pc | TO-92L-A1 | Pc
M| A ] V) I I (W) (W) (W) (W)
(mA) (mA)
25 25C4208 | 1.0
<0.6 85 to 340
50| o 300 150 2SC4208A | 1.0
2SB0767G® | 1.0 2SA1533 | 1.0 | [ 2SA0777 | 1.0
80 130 t0 330 (28D0875G° 10 (2303939 1.0 (2301509 0.75
2SA0683 | 1.0
% <04 2SC3940 | 1.0
1.0 500 |85 to 340 | 500
- (28807666‘ 1.0 (2881322A 1.0 (ZSA0684 1.0
2SD0874G® | 1.0 | \ 2SD1994A | 1.0 | 2SC3940A | 1.0 | \2SC1384 | 1.0
2SB1599G® | 1.0
General. | 40 | 1.5 | <1.0 [15A[8010220| 1A (23D2457G. Lo
purpose
s (2881440G' 1.0 (2331434 1.0
[ ]
20 A 500 | \ 25D2185G®| 1.0 | \28D2177 | 1.0
60 2SD2177A | 1.0
wlso) faal L (o |10
<03 120 to 340 :
2SA1890G® | 1.0 | [ 2SA1674 | 1.0
80 | 10 500 100 (2805026(3‘ 10 (2304391 1.0
100 | 2.0 1A 200 2SB1438 | 1.0
150 | 1.0 500 100 | 2SD2459G®| 1.0 | 2SD2184 | 1.0
High-hps | 20 | 0.7 | <0.4 | 500 |lkto 2.5k | 150 28D2259 | 1.0
20 | 05 | <04 500 | 2SD2210G®| 1.0
500 |200 to 800
10 <0.15 100 2SD2358 | 1.0
1.0
2SB0956G® | 1.0
Low Veran 20 <0.5 |1.0 A|130 to 280| 500 (2$D1280G. Lo
25 | 3.0 [ <022 |1.4A[130t0450| 1.4 A 2SB1592 | 1.0
2SB1073G®| 1.0 | 2SB1398 | 1.0 2SB0873 | 1.0
20| 30 1 <10 |30A 12010 315) 2A 1 oopqrgge | 10 | 25D2249 | 1.0
80 | 1.0 | <18 | 1A |4ktod0k| 1A | 2SD1511G®| 1.0
0.5 | <2.5 | 500 |4k to 20k | 500 2SD2598 | 1.0
Darlington | 50
10 | <1.8 2SD2258 | 1.0
1A |4ktod0k | 1A
100 | 20 | <15 2SD2067 | 1.0

(: Complementary pair ® : Recommended products (Global package products)
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Bipolar Power Transistors

Low-Frequency Amplifiers and Others (continued)

Absolute .
Maximum Electrical
. Characteristics Package
Ratings (T, = 25°C)
(T, = 25°C) a
Application/
Function Vg say | CoNdion Condition
Veeo| - lo (Avf) I hre MiniP3-F2® | Pc | MT-2-A1 | Pc | TO-92NL-A1 | Pc | TO-92L-A1 | Pc
V) | (A) | Ao le W) W) (W) (W)
(MHz) E (mA)
(mA)
100
<0.6 | 500 [130to 330 (23507896. 1.0
0.5 150 :
High 120 2SD0968G® | 1.0
breakdown <1.0 | 300 |90t0330 2SD2225 | 1.0
voltage
0.1 50 2SD2413G®| 1.0
400 <15 30< 30
0.5 250 2SD2565 | 1.0
Display | 50 | 0.15 | A350 [%100| 20< 100 2SC3526H | 1.0
2SB1221 | 1.0 | 2SA0879 | 1.0
200
2SC1573 | 1.0
TV Chroma |01 67 | 480 | %10 |3010220| 5 2SC1573A | 1.0
output
400 2SC1573B | 1.0
300 2SC5419 | 1.0 | 2SC3941 | 1.0

(: Complementary pair

® : Recommended products (Global package products)
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Bipolar Power Transistors

For Power Amplification

Absolute .
Maximum Electrical
) Characteristics Package
Ratings (Te = 25°C)
(Tc =25°C) ¢
Application/
Function N-A1
Veeo lc | Voeay | Condition TO-220F-A1 TO-220D-A1 N-G1
M @ m el i opyp | Pel oneny | Pel opnp | Pe| onen [ Pe| opnp | Pe| onen | Pe
(A) | (mA) (W) (W) (W) (W) (W) (W)
2SD2000 | 35
60
4 <15 4 | 400 |2SB0942 | 40 |2SD1267 | 40 2SB0930 | 40 [2SD1253 | 40
2SB0942A | 40 |2SD1267A| 40 2SB0930A | 40 |2SD1253A| 40
80
<12 2SB1548A | 25 |2SD2374A | 25
60 3 3 | 375 2SB1724 | 30 |2SD2693 | 25
<0.8
80 2SB1724A | 30 |2SD2693A | 25
General-use
80 10 <0.5 6 2SD2151 30
300
100 5 <2 3 28D1499 | 40
150 2SB0928 | 30 |2SD1250 | 30
2 0.5 | 50
180 2SA2118 | 25 |2SC5935 | 25 |2SB0928A | 30 |2SD1250A | 30
<1
250 28D1263 | 35 2SD1249 | 35
0.75 1 200
300 2SD1263A | 35 2SD1249A | 35
20 2SB0948 | 40 2SB0936 | 40
<0.6 | 10 | 330
40 10 2SB0948A | 40 2SB0936A | 40
50 5 | 250 2SA2064 | 25 |2SC5779 | 25
60 3 | 375 2SA2057 | 20 |2SC5739 | 20
3
L 2 | 100 2SB0931 30
ow
Vergsa 4 3 150 |2SB0944 | 35 |2SD1269 | 35
80 <0.5
5 1 125 |2SB0945 | 40 2SB0933 | 40
28SB0946 | 40 [2SD1271 | 40 28SB0934 | 40 |[2SD1257 | 40
7 5 250
100 2SD1271A | 40 2SD1257A | 40
180 1.5 1 100 2SA2140 | 20 |2SC5993 | 20
6 <0.5 5 | 100 28D1474 | 40 2SD1719 | 40
60 3 <1 2 50 |2SB1299 | 40 28D2375 | 25 2SD1259 | 40
High-hgg
5 <03 4 | 100 2SD2528 | 40
150 1 <1 0.5 20 28D1272 | 40 2SD1258 | 40
60 28D1275 | 35 28B0937 | 35 [2SD1260 | 35
2 <25 2 8
80 28SD1275A | 35 2SB0937A | 35 |2SD1260A | 35
60 2SB1623 | 30 |[2SD2420 | 30 [2SB0938 | 40 |2SD1261 | 40
4 <2 3 12
80 2SB1623A | 30 |2SD2420A | 30 [2SB0938A | 40 |2SD1261A | 40
60 2SB0951 | 45 |2SD1277 | 45 2SB0939 | 45 |2SD1262 | 45
Darlington
80 8 4 8 |2SB0951A | 45 |2SD1277A | 45 2SB0939A | 45 |2SD1262A | 45
<l5
120 28B1193 | 50
6 3 60 2SD1611 40
400
7 <2 7 70 28D1535 | 50
100 5 <1.5 3 3 28D1633 | 30
PC: TC:25°C
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Bipolar Power Transistors

For Power Amplification (continued)

Absolute .
Maximum Electrical
) Characteristics Package
Ratings (Te = 25°C)
o (Tc=25°C) ¢
Application/
Function I-A1
Veeo | lc | Veegsay | Condition 1-G1 MT-4-A1
v @&V |l s PNP Pe NPN Pe PNP Pe NPN Po
(A) | (mA) (W) (W) (W) (W)
60 2SB1169 15
1 <1 1| 125
80 2SB1169A 15
60 2SB1172 15 2SD1742 15
General-use 3 <12 3 | 375
80 2SB1172A 15 2SD1742A 15 2SB1417A 15 2SD2137A 15
150 2SD1741 15
2 <1 [05]| 50
180 2SD1741A 15
20 2SB1148 15
10 | <06 | 10 | 330
40 2SB1148A 15
60 <08 | 3 |375 2SA2067 15 2SC5788 15
3
2 100 2SB1174 15
Low 4 3 | 150 | 2SB1175 15 2SD1745 15
VeEay 80
5 4 125 2SB1176 15
<05
2SD1747 15
7 5 | 250
100 2SD1747A 15
180 1.5 1| 100
6 <0.5 5 100 2SD1755 15
60
2SD1754 15
High-hgg
80 3 <1 2 50 2SD1754A 15
60 2SD2139 15
60 2SB1418 15 2SD2138 15
2 <25 | 2 8
80 2SB1418A 15 2SD2138A 15
60 2SB1179 15 2SD1749 15
Darlington 4 <2 3 12
80 2SB1179A 15 2SD1749A 15
60 2SD1750 15
8 <15 | 4 8
80 2SD1750A 15
PC: TC =25°C
For Large-power Amplification
Absolute Maximum Ratings Electrical Characteristics Package
(Te = 25°C) (T = 25°C) 9
Application/ Pc (W)
. i TOP-3F-A1
Function v | Tc =25°C v Condition
CEO c CE(sat)
V) (A) v) I g NPN
(A) (mA)
General-use 100 5 60 <2 3 2SD1485
300
Low Vg 80 10 70 <05 6 2SD1705
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Bipolar Power Transistors

For Switching
Absolute Maximum Electrical
Ratings Characteristics Package
5 (T¢ =25°C) (Tc =25°C)
2
Q
g V V Ilc |V Condition t N-A1 I-A1
< | VeBo | VCEO | IC | VCE(sat) " | TO-220F-A1 | TO-220D-A1 | . ) | TOP-3F-A1 [
M| M A V|| 1 |(bs) c Pc| N-G1 |p;| -G |p. c
(A) |(mA) (W) (W) (W) (W) (W)
900 800 1 <15 02 | 40 1 2SC4004 30 2SC3496 | 30 2SC3824 | 15 2SC4960 40
.—%D 900 900 1 <15 02 | 40 1 2SC3496A | 30 28SC3824A | 15
Q
'{% 900 | 800 3 <06 | 08 | 160 | 1 2SC3743 40 2SC4359 70
1000 | 800 5 <15 3 600 | 05 2SC3507 80
& | 500 | 400 3 <1 1.5 ]300 | 03 25C4953 30| 2SC5104 |30
2
§ 500 | 400 7 <1 3 600 | 03 2SC4559 40
3
§ 900 | 800 3 <15 | 08 | 160 | 0.3 2SC3979 40 2SC4420 70
=
20
T | 1000 | 800 3 <15 | 08 | 160 | 0.3 2SC3979A | 40
PC: TC:25°C
For TV and CRT Monitor
Absolute Maximum Ratings Electrical Characteristics Package
(Te = 25°C) (Tg = 25°C) 9
Application
Veso Ic Veesat t max
TO-220D-A1
V) (A) V) (us) Pc
(W)
-180 -1.5 <-0.5 2SA2140 20
VM circuit 0.1(typ)
180 1.5 <0.5 2SC5993 20
Pc: TC=25°C
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Power MOS FETs

Power MOS FETs

Absolute Maxmum Electrical Characteristics
Ratings Po (T = 25°C) Package
(TC=25°C) (W) ¢
Vpss [Vess| Ip TC°= Roseon)| Y1l [taony| b | taom
25C| max. | typ. [typ. | typ. | typ. N-A1 TO-220C-G1 | TO-220D-A1 | TOP-3F-A1 U-G2
M [V A (@) | (S) |(ns)|(ns)| (ns)
—200 2 2 1.7 | 12 | 25 | 50 25J0582
10
5 0.135 | 40 | 15 | 170 | 550 2SK3022
+20
60 20 | 20 | 0.05 12 | 20 | 500 | 1500 2SK3024
30 | 25| 0.04 18 10 | 140 | 350 2SK3025
80+ 10| +15 10 |30 ] 023 | 55 Stgb 900 | 1900 2SK2339
15 | 20 2SK3268
100 | 20 0.1 11 15 | 35 | 65
25 50 2SK3269
22 | 40 | 0.062 | 15 54 | 39 | 194 2SK3892
200
30 |50 | 0052 | 22 | 32 | 88 | 170 2SK3995
230 20 |100| 0.085 | 14 | 35 | 36 | 220 2SK3628
450 5 351 13 25 | 25 | 35 80 2SK3043
+30
500 25 | 30| 40 15 30 | 55 2SK3045
600 3 35| 25 25 | 15 | 40 | 90 2SK3048
2 30 | 70 1.1 25 | 60 2SK3047
800
3 35 | 40 24 | 35 | 50 | 160 2SK3636
IGBT
Absolute Maximum Ratings Electrical Characteristics Package
(T, = 25°C) (T, = 25°C) 9
Vees I Icp Pc Ve (saty Max. t; typ.
TO-220F-A1 TO-220D-A1
v) (A) (A) (W) v) (ns)
30 120 150 2PG001 A 2PG004
300 2.5
200 170 A 2PG005
400 40 190 2PG002
40 160
2.4 200 2PG003
430
200 175 2PG006
A\: Tentative
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