QSz1
Transistors

General purpose transistor
QSz1

A 2SB1690 and a 2SD2653 are housed independently in a TSMT5 package.

®Applications ®External dimensions (Unit : mm)
DC / DC converter Qsz1
Motor driver SOT-25T 28
—
- [Eg
R =: - Jie 2
®Features — ﬁﬁlg
1) Low Vce(sat) L ° =
2) Small package El Sls
0.3-0.6 ‘g
ROHM : TSMT5 Each lead has same dimensions
®Structure
- . . . Abbreviated symbol : Z01
Silicon epitaxial planar transistor Y

®Equivalent circuit

) (€]

Trl Tr2

®Packaging specifications

Type QSZ1
Package TSMT5
Marking Z01
Code TR
Basic ordering unit(pieces) 3000
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Transistors

QSz1

®Absolute maximum ratings (Ta=25°C)

Trl
Parameter Symbol Limits Unit
Collector-base voltage Vceo -15 \%
Collector-emitter voltage Vceo -12 \%
Emitter-base voltage VEeBO -6 \%
Ic -2 A
Collector current
Icp -4 A w1
500 mW/Total =2
Collector power dissipation Pc 1.25 W/Total =3
0.9 W/Element =3
Junction temperature Tj 150 °C
Storage temperature Tstg —55to +150 °C
*1 Single pulse Pw=1ms.
#2 Each terminal mounted on a recommended land.
#3 Mounted on a 25mmx 25mmx '0.8mm ceramic substrate.
Tr2
Parameter Symbol Limits Unit
Collector-base voltage Vceo 15 \Y
Collector-emitter voltage Vceo 12 V
Emitter-base voltage VEeBO 6 \
Collector current le 2 A
lcp 4 A %1
500 mW/Total =2
Power dissipation Pc 1.25 W/Total =3
0.9 W/Element 3
Junction temperature Tj 150 °C
Range of storage temperature Tstg —55 to +150 °C
*1 Single pulse Pw=1ms.
#2 Each terminal mounted on a recommended land.
#3 Mounted on a 25mmx 25mmx '0.8mm ceramic substrate.
®Electrical characteristics (Ta=25°C)
Trl
Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Collector-base breakdown voltage BVceo | -15 - \Y, lc=—10uA
Collector-emitter breakdown viltage | BVceo | -12 - - \Y, le=—1mA
Emitter-base breakdown voltage BVeso -6 - - \% le=—10uA
Collector cutoff current Iceo - - -100 nA Vee=-15V
Emitter cutoff current leBo - - -100 nA VeB=—6V
Collerctor-emitter saturation voltage | Vce(say - -120 | -180 mV lc=—1mA, le=—50mA
DC current transfer ratio hre 270 - 680 - Vce=-2V, le=—200mA*
Transition frequency fr - 360 - MHz | Vce=-2V, [e=200mA, f=100MHz
Output capacitance Cob - 15 - pF Vce=-10V, l[e=0OmA, f=1MHz
* Pulsed
Tr2
Parameter Symbol Min. Typ. Max. Unit Conditions
Collector-base breakdown voltage BVceo 15 - - \Y, lc=10pA
Collector-emitter breakdown voltage BVceo 12 - - \% lc=1mA
Emitter-base breakdown voltage BVeso 6 - - \ lE=10pA
Collector cutoff current Iceo - - 100 nA | Ves=15V
Emitter cutoff current leBO - - 100 nA | Ves=6V
Collector-emitter saturation voltage VCE(sat) - 90 180 mV Ic=1A, [s=50mA
DC current gain hre 270 - 680 - Vce=2V, Ic=200mA*
Transition frequency fr - 360 - MHz | Vce=2V, le=—200mA, f=100MHz *
Corrector output capacitance Cob — 20 — pF Vce=10V, Ie=0A, f=1MHz

# Pulsed
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QSz1

®Electrical characteristic curves

Trl
1000
[T } Vee=-2V
1 PULSED
\\
¥ ==
=
z
g T
o
° i
zZ -l
z -
['4
o
2 N
(@] N
Q
[a]
0
0.001 0.01 0.1 1 10
COLLECTOR CURRENT : Ic (A)
Fig.1 DC current gain
vs. collector current
10
Vee=-2V
PULSED
< ;
© 1 2 i
= a——
w 4| / N
14 ’ H
@ ~ H
3 o1 /'
o -
o i i -
e
13) 1 AN
] ! H
4 oo1 = 2
Q 7
(@] T T .
/ :
P ]/ :
7 H
0.001 L /
0 0.5 1

BASE TO EMITTER VOLTAGE : Ve (V)

Fig.4 Grounded emitter propagation
characteristics

Y
o
S
S

Ta=25°C
le=0mA

i
o
S

EMITTER INPUT CAPACITANCE:Cib (pF)
COLLECTOR OUTPUT CAPACITANCE:Cob(pF)

=
)

=)
o

1 10
EMITTER TO BASE VOLTAGE : Ves (V)

Fig.7 Collector output capacitance
vs. collector-base voltage
Emitter input capacitance
vs. emitter-base voltage

BASE SATURATION VOLTAGE : Veesa: (V)
COLLECTOR SATURATION VOLTAGE : Veg(say(V)

10

T Ic/le=20
| PULSED)

o
-

o
o
2

0.001

0.001 0.01 0.1 1 10

COLLECTOR CURRENT : Ic (A)

Fig.2 Collector-emitter saturation voltage
base-emitter saturation voltage

vs.collector current

1000

Ta=25°C
Vee=-2V
f=100MHz

.
o
S

TRANSITION FREQUENCY : fr: (MHz)

10
0.001 0.01 0.1 1 10

EMITTER CURRENT : e (A)

Fig.5 Gain bandwidth product
Vs. emitter current

COLLECTOR SATURATION VOLTAGE : Veesay: (V)

1
Ta=25°C
PULSED
%
01
Fic/e=50/%
i 7
- 1c/ie=20/ /
77\/\“\\1\\\1\ A
Ic/ls=: H 4
M 4
001 - \ 2
0.001
0.001 0.01 0.1 1 10

COLLECTOR CURRENT : Ic (A)

Fig.3 Collector-emitter saturation voltage
vs. collector current

1000
= i i i 1C=20 IB1=-20IB2|
g - } } } Ta=25°C
MRS T tstg [|=100MHz
T
_ NN N T~
2 100 Aty Iy
= =5
==
W E
= tdon _[[]
5 N | Tl
z =
£ 10 .
O
= 3
2
%]
1
0.001 0.01 01 1

COLLECTOR CURRENT : Ic (A)

Fig.6 Switching time

3/4



QSz1

Transistors
Tr2
1000 T 1 = < |
Ta100°C [Vee=av — i Ic/le=20/1 - 2 Ta25°C
I Pulsed b [l Vce=2V HHH 3 pulsed I
] = [l Pulsed —25°C. 5 !
w T Ta=25°C i % g TaJ 20 >
< o E> w
z Tz Sy oo | 9 o VA
< uo & i P
o o Ta=100°C - A 3
= 4 { =—40°C >
E 100 x 0
o o> ) Z 4
g GZ by £ Ic/e=50/1 | LM
5 @ on 27 < T [ A
o a5 %001 IcliE=20/1
o) C/IB=:
g oS g
'<_( %] L Ic/IB=10/1
3 x LTI
10 0.001 (Eo_om ‘ ‘ ‘ ‘
0.001 0.01 0.1 1 10 0.001 01 1 1 0 - 0.001 01 1 T 0
e}
COLLECTOR CURRENT : Ic (A) COLLECTOR CURRENT : lc(A) o COLLECTOR CURRENT : Ic (A)
Fig.8 DC current gain Fig.9 Base-emitter saturation voltage Fig.10 Collector-emitter saturation voltage
vs. collector current vs. collector current vs. collector current
10 1000 — 1000 —r—rrrrm
f Vee=2v _ Ta=25°C Ta=25°C
~ | Pulsed z Vee=2V Vee=5V
< 2 =100MHz H f=100MHz|]
21 E T 7 NN i
- F ) P = T~~~
= T 5 Pai N & 100 tstg
g i & f 2 :
€ [—— Ta=100°C [ s g / F \
o ol | 8 100 % T NCON—— A A
I ; 4 z
o
o i = 5 \
e HAt e z E 1 \
@ [ = 3
=001 5 2
8 F= z |/
o 1 T x N
I I Il [= J
|
0.001 10 i o
0 0.5 15 0.001 0.01 0.1 1 10 0.01 0.1
BASE TO EMITTER CURRENT : Vee (V) EMITTER CURRENT : I (A) COLLECTOR CURRENT : Ic (A)
Fig.11 Grounded emitter propagation Fig.12 Gain bandwidth product Fig.13 Switching time
characteristics vs. emitter current
o 1000 -
_& Ta=25°C
Llé_g lc=0A
=9 =1MHz
O —
O e Cib
8Z 100 —
ze
= g —t
Ca =
< < T
a0
Se Cob
£ v
D
a>
Z0
x o
wo
=
=O
sSw o1
= 1 10 100
8 EMITTER TO BASE VOLTAGE : Ves(V)

COLLECTOR TO BASE VOLTAGE : Ves(V)

Fig.14 Collector output capacitance
vs. collector-base voltage
Emitter input capacitance
vs. emitter-base voltage

4/4



Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

ROHM Semiconductor:
QSZ1TR



https://www.mouser.com/rohm-semiconductor
https://www.mouser.com/access/?pn=QSZ1TR

@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.



mailto:org@eplast1.ru

