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PDTD113Z/123Y/143XQA series

50V, 500 mA NPN resistor-equipped transistors

Rev. 1 — 31 March 2016

Product profile

Product data sheet

1.1 General description

NPN Resistor-Equipped Transistor (RET) family in a leadless ultra small DFN1010D-3
(SOT1215) Surface-Mounted Device (SMD) plastic package with visible and solderable
side pads.

1.2

1.3

1.4

Table 1. Product overview

Features and benefits

500 mA output current capability
Built-in bias resistors
+ 10% resistor ratio tolerance

Simplifies circuit design
Reduces component count

Applications

Digital applications

Cost saving alternative for
BC807/BC817 series in digital
applications

Quick reference data

Table 2.  Quick reference data

B Reduced pick and place costs
B Low package height of 0.37 mm
B Suitable for Automatic Optical

Inspection (AOI) of solder joint

B AEC-Q101 qualified

B Controlling IC inputs
B Switching loads

Type number R1 R2 Package NXP PNP complement
PDTD113ZQA 1kQ 10 kQ DFN1010D-3 PDTB113ZQA
PDTD123YQA 2.2kQ 10 kQ (SOT1215) PDTB123YQA
PDTD143XQA 4.7 kQ 10 kQ PDTB143XQA

Symbol Parameter Conditions Min Typ Max Unit ‘
Vceo collector-emitter voltage open base - - 50 \%
lo output current - - 500 mA
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NXP Semiconductors

2. Pinning information

PDTD1132/123Y/143XQA

50 V, 500 mA NPN resistor-equipped transistors

Table 3.  Pinning

Pin ‘Symbol Description Simplified outline Graphic symbol
1 | input (base)
2 ‘GND GND (emitter) O
3 (0] output (collector) I
4 e output (collector) IH
GND-
aaa-019964
Transparent top view
3. Ordering information
Table 4.  Ordering information
Type number Package
Name Description Version
PDTD113ZQA DFN1010D-3 plastic thermal enhanced ultra thin small outline 'SOT1215
PDTD123YQA package; no leads; 3 terminals;
body: 1.1 x 1.0 x 0.37 mm
PDTD143XQA

PDTD113Z_123Y_143XQA_SER
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PDTD1132/123Y/143XQA

50 V, 500 mA NPN resistor-equipped transistors

NXP Semiconductors

4. Marking
Table 5. Marking codes
Type number Marking code
PDTD113ZQA 011111
PDTD123YQA 1000 11
PDTD143XQA 011001
4.1 Binary marking code description
READING
DIRECTION
MARKING CODE f——
(EXAMPLE) — — —
—_— e s T
;- . 1-.-‘ YEAR DATE
Le HE,£ I EE N COPE
- e mm
—————————— VENDOR CODE
PIN 1
INDICATION MARK MARK-FREE AREA
READING EXAMPLE:
- 1
01
10 | S— ]
aaa-008041
Fig 1. SOT1215 binary marking code description

5. Limiting values

PDTD113Z_123Y_143XQA_SER

Table 6.  Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134).

All information provided in this document is subject to legal disclaimers.

Symbol Parameter Conditions Min ‘Max Unit
VeBo collector-base voltage open emitter - 50 \%
Vceo collector-emitter voltage open base - 50 \
Vego emitter-base voltage open collector
PDTD113ZQA - \%
PDTD123YQA - \%
PDTD143XQA - \%
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Product data sheet

Rev. 1 — 31 March 2016

3of21




NXP Semiconductors PDTD1132/123Y/143XQA

50V, 500 mA NPN resistor-equipped transistors

Table 6. Limiting values ...continued
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit
\/ input voltage
PDTD113ZQA -5 +10 \%
PDTD123YQA 5 +12 %
PDTD143XQA -7 +30 \%
lo output current - ‘ 500 mA
Piot total power dissipation Tamb < 25 °C [y - 325 mw
2. 575 mw
Bl - 525 mw
4. 940 mw
T junction temperature - 150 °C
Tamb ambient temperature -55 ‘ +150 °C
Tstg storage temperature -65 +150 °C

[1] Device mounted on an FR4 Printed-Circuit Board (PCB), single-sided copper, tin-plated and standard
footprint.

[2] Device mounted on an FR4 PCB, single-sided copper, tin-plated; mounting pad for collector 1 cm?2.
[3] Device mounted on an FR4 PCB, 4-layer copper, tin-plated and standard footprint.

[4] Device mounted on an FR4 PCB, 4-layer copper, tin-plated; mounting pad for collector 1 cm2.

1 aaa-020051
Pot |
(W) \
0.8
06 )
(3)
\ \
0.4 \
@ - \&\
0.2 ™. \\\
™
N
0
-75 -25 25 75 125 175
Tamb (°C)
(1) FR4 PCB, 4-layer copper, 1 cm?
(2) FR4 PCB, single-sided copper, 1 cm?
(3) FRA4 PCB, 4-layer copper, standard footprint
(4) FRA4 PCB, single sided copper, standard footprint
Fig 2. Power derating curves
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NXP Semiconductors PDTD1132/123Y/143XQA

50V, 500 mA NPN resistor-equipped transistors

6. Thermal characteristics

Table 7. Thermal characteristics

Symbol Parameter Conditions Min Typ Max Unit

Rin(-a) thermal resistance from junction | in free air [ - - 385 KW

to ambient 2 - _ '218 K/W

B - - 239 KW

[41 |- - 133 K/w

Rin-sp) thermal resistance from junction - - 40 KIW
to solder point

[1] Device mounted on an FR4 Printed-Circuit Board (PCB), single-sided copper, tin-plated and standard footprint.
[2] Device mounted on an FR4 PCB, single-sided copper, tin-plated; mounting pad for collector 1 cm?2.
[3] Device mounted on an FR4 PCB, 4-layer copper, tin-plated and standard footprint.

[4] Device mounted on an FR4 PCB, 4-layer copper, tin-plated; mounting pad for collector 1 cm2.

-02
103 S=se=t aaa-020053
——H-HH
Zingi-a) [ duty cycle=1
th(-a) —— ™t
(KIW) =075 ————c
——+05 EEmm=E
L1 — T
102 =033 s
0.2
|, = L
0.1 ——— i
0.05 =TT 1] =
[ | TI—F1
T LT
10 Z0.02 =1 o
= —£0.01
e
1
0
1
105 104 103 102 101 1 10 102 103
tp (s)

FR4 PCB, single-sided copper, tin-plated and standard footprint.

Fig 3. Transient thermal impedance from junction to ambient as a function of pulse duration; typical values
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NXP Semiconductors PDTD113Z/123Y/143XQA

50V, 500 mA NPN resistor-equipped transistors

103 aaa-020054

Zih(j-a)
(KIW)

102

N o T )

ofif oo

\
\
|
\
\

\
\

10 ———

1
105 104 103 102 101 1 10 102 103
tp (s)

FR4 PCB, single-sided copper, tin-plated, mounting pad for collector 1 cm?2.

Fig 4. Transient thermal impedance from junction to ambient as a function of pulse duration; typical values

103 e
Zth(j-a)
KIW
M uty cycle = 1
- L
0.7 N
0.75 — —
102 : 0.5 ]
=033 +FH =
0.2 -
=0.1 --—————--.’-_—_-—-:— =
./’—’ L
10 ——"T 9-‘0\5‘ | /
e
=0.02 = 0.0JL:
//
N
V
1
105 104 103 102 101 1 " I |
tp (8)

FR4 PCB, 4-layer copper, tin-plated and standard footprint.

Fig 5. Transient thermal impedance from junction to ambient as a function of pulse duration; typical values

PDTD113Z_123Y_143XQA_SER All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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NXP Semiconductors PDTD1132/123Y/143XQA

50V, 500 mA NPN resistor-equipped transistors

1 03 aaa-020057
Zih(j-a)
(K/W)
duty cycle =1
2 [ T
10% = 0.75 ===
; 0.5
=0.33 7 T——— gy
0.2 |
T —
—0.1 7T |l
10 ; 0.05
L1
[ |
= 0.027 0‘0}’
1
o
1
105 104 103 102 101 1 10 102 103

tp (s)

FR4 PCB, 4-layer copper, tin-plated; mounting pad for collector 1 cm?

Fig 6. Transient thermal impedance from junction to ambient as a function of pulse duration; typical values
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7. Characteristics

PDTD1132/123Y/143XQA

50V, 500 mA NPN resistor-equipped transistors

Table 8. Characteristics
Tamb = 25 €T unless otherwise specified.
Symbol ‘Parameter Conditions ‘Min 'Typ ‘Max Unit
lcBo collector-base cut-off |Vcg=50V;Ig=0A - - 100 nA
current
lceo collector-emitter cut-off |Vcg =50 V; Ig =0 A; - - 0.5 JIVAN
current
leBO 'emitter-base cut-off current
PDTD113ZQA Veg=5V;Ic=0A - - 0.8 mA
PDTD123YQA - - 0.65 mA
PDTD143XQA - - 0.6 mA
thE 'DC current gain Vce=5V; Ic =50 mA 70 - -
VcEsat collector-emitter lc =50 mA; Ig = 2.5 mA - - 100 mV
saturation voltage
vV. (off) off-state input voltage
PDTD113ZQA Vee =5 V; Ig = 100 pA 0.3 0.65 1 \%
PDTD123YQA 0.4 065 1 v
PDTD143XQA 0.5 0.75 1.1 \%
vV|(0n) ‘on-state input voltage
PDTD113ZQA Vce =0.3V: Ic =20 mA 0.4 0.8 1.4 \%
PDTD123YQA 0.5 1 1.4 Y,
PDTD143XQA 1 1.4 2 \%
R1 ‘bias resistor 1 (input) i)
PDTD113ZQA 0.7 1 1.3 kQ
PDTD123YQA 154 22 2.86 kQ
PDTD143XQA 3.3 4.7 6.1 kQ
R2/R1 bias resistor ratio |
PDTD113ZQA 9 10 1
PDTD123YQA 4.1 4.55 5
PDTD143XQA 191 213 234
Ce collector capacitance |Vcg=10V;lg=ig=0A;f=1MHz - 5 - pF
ifT ‘transition frequency Vce=5V; Ic =50 mA; f = 100 MHz 2 - >21O - MHz

[1] See section test information for resistor calculation and test conditions.

[2] Characteristics of built-in transistor.

PDTD113Z_123Y_143XQA_SER
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PDTD1132/123Y/143XQA

50V, 500 mA NPN resistor-equipped transistors

3 aaa-020059 aaa-020107
10 0.5 I T
W Ic Ig (MA) =2.05] Lo —
hre @ i QY LT e
O b N 0.4 A =165 ‘
,/ 25l I A/ ol L 1.45—
102 / P |
2 03 /A/ & 125
I A T y, ,/A v 1.05 —
/o
/;;/ 0.2 g
/] —
10 // 0.65
I 749" I I Y I A M WA
0.45
/
/ 0.25 =—
1 0
101 1 10 102 103 0 1 2 3 4
Ic (MA) Vce (V)
Vee=5V Tamp = 25 °C

(1) Tamp =100°C
(2) Tamp=25°C
(3) Tamp=-40°C

Fig 7. PDTD113ZQA: DC current gain as a function of | Fig 8. PDTD113ZQA: Collector current as a function
collector current; typical values of collector-emitter voltage; typical values
10 aaa-020109 1 aaa-020112
/ [ e ——
i M | A I e [ e o —m——éL—m— (2) — =T
Vi(on) /l Vi(off) S m—
V) V) ©) /”’—‘
——‘—/
17 =
A
< A
1 o %
=TT @
@
[©)]
101 101
101 1 10 102 108 101 1 10
Ic (mA) Ic (MA)
Vce=0.3V Vce=5V
(1) Tamp=-40°C (1) Tamp=-40°C
2) Tamp=25°C (2) Tamp=25°C
(3) Tamp=100°C (8) Tamp=100°C
Fig 9. PDTD113ZQA: On-state input voltage as a Fig 10. PDTD113ZQA: Off-state input voltage as a

function of collector current; typical values function of collector current; typical values
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10-1 aaa-020108
/
VCEsat / /
v |\ //
i
/¥
// ( (€8}
N1 /5/ @
\\\\__ |~ 3)
102
1 10 102 103
Ic (MA)
IC/ IB =20

(1) Tamp =100 °C
(2) Tamp=25°C
(3) Tamp=-40°C

PDTD1132/123Y/143XQA

50 V, 500 mA NPN resistor-equipped transistors

16

(PF)

12

aaa-020114
\\
N
\\\\\
0 10 20 30 40 50
Vea (V)

f=1 MHZ; Tamp = 25 °C

Fig 11. PDTD113ZQA: Collector-emitter saturation Fig 12. PDTD113ZQA: Collector capacitance as a
voltage as a function of collector current; function of collector-base voltage; typical
typical values values
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PDTD1132/123Y/143XQA

50V, 500 mA NPN resistor-equipped transistors

103 aaa-020115
hre N
sl
// T
w1
102 (1)
(2)
[ T2 T ] )
/
/:4/
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4.4 58 1 1 I I WA
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/'
4
1
101 1 10 102 103
IC (mA)
Vce=5V

(1) Tamp =100°C
(2) Tamp=25°C
(3) Tamp=-40°C

Fig 13. PDTD123YQA: DC current gain as a function of
collector current; typical values

0.5 aaa-020116
. [ [
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.
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0
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Fig 14. PDTD123YQA: Collector current as a function
of collector-emitter voltage; typical values

10 aaa-020119
y/
Vl(on) / '
V) /
/
/|
A/ /
A N
1 ___// /<x><
i (1)
—= T @)
[l — (3)
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101 1 10 102 103
Ic (mA)
VCE =03V

(1) Tamp=-40°C
2) Tamp=25°C
(3) Tamp =100 °C
Fig 15. PDTD123YQA: On-state input voltage as a
function of collector current; typical values

PDTD113Z_123Y_143XQA_SER
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Fig 16. PDTD123YQA: Off-state input voltage as a
function of collector current; typical values
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101

VCEsat
v)

102

1)
(2
3)
Fig 17.

PDTD113Z_123Y_143XQA_SER

aaa-020118
/
/
\ SN o
N\
NN/ ®
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1 10 102 103
Ic (MA)
IC/IB =20
Tamb = 100 °C
Tamb =25°C
Tamp = —40 °C
PDTD123YQA: Collector-emitter saturation

voltage as a function of collector current;
typical values

All information provided in this document is subject to legal disclaimers.

PDTD1132/123Y/143XQA

50 V, 500 mA NPN resistor-equipped transistors

16 aaa-020120
Cc
(PF)
12
8 \
4 I~
—
I —\\\
0
0 10 20 30 40 50
Vee (V)

f=1 MHZ; Tamp = 25 °C

Fig 18. PDTD123YQA: Collector capacitance as a
function of collector-base voltage; typical

values
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PDTD1132/123Y/143XQA

50V, 500 mA NPN resistor-equipped transistors
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Fig 19. PDTD143XQA: DC current gain as afunction of | Fig 20. PDTD143XQA: Collector current as a function
collector current; typical values of collector-emitter voltage; typical values
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Fig 21. PDTD143XQA: On-state input voltage as a
function of collector current; typical values

PDTD113Z_123Y_143XQA_SER
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(1) Tamp =—-40°C
(2) Tamp=25°C
(3) Tamp = 100 °C
Fig 22. PDTD143XQA: Off-state input voltage as a
function of collector current; typical values
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NXP Semiconductors PDTD1132/123Y/143XQA

50 V, 500 mA NPN resistor-equipped transistors

10-1 aaa-020124 16 aaa-020126
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(1) Tamp = 100 °C
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(3) Tamp=-40°C
Fig 23. PDTD143XQA: Collector-emitter saturation Fig 24. PDTD143XQA: Collector capacitance as a
voltage as a function of collector current; function of collector-base voltage; typical
typical values values
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g
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/
/
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Veg =5 V; f = 100 MHz; Tamp = 25 °C
Fig 25. Transition frequency as a function of collector current; typical values of built-in transistor
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NXP Semiconductors PDTD1132/123Y/143XQA

50 V, 500 mA NPN resistor-equipped transistors

8. Test information

8.1 Quality information
This product has been qualified in accordance with the Automotive Electronics Council

(AEC) standard Q101 - Stress test qualification for discrete semiconductors, and is
suitable for use in automotive applications.
8.2 Resistor calculation

* Calculation of bias resistor 1 (R1):

_ V() =V,

R1
=Ty

¢ Calculation of bias resistor ratio (R2/R1):

R2 _ V(I|4)—V(I|3)_

1
Rl R1-(l,,-1l3)
n.c.

iz 2 R1 L

i3 | I\\

13: 114

[]Rz
GND
aaa-020082
Fig 26. Resistor test circuit
8.3 Resistor test conditions
Table 9.  Resistor test conditions
Type number R1 R2 Test conditions
kQ kQ ha li2 I3 la
PDTD113ZQA 1 10 0.7 mA 0.8 mA -0.45mA -0.55 mA
PDTD123YQA 2.2 10 0.7 mA 0.8 mA -0.45mA -0.55 mA
PDTD143XQA 4.7 10 1.3 mA 1.5mA -0.45mA -0.55 mA
PDTD113Z_123Y_143XQA_SER All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2016. All rights reserved.
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PDTD1132/123Y/143XQA

50 V, 500 mA NPN resistor-equipped transistors

9. Package outline

0.87
0.95
0.75 0.22
N
| \ 0.30
1 \ r 2 10.17
[ 0 _L'J ‘ | 0.25
0.95 ﬂ ) B ] B 0.16
1.05 0.1 io.24
! |
3 10.195
L, | 0.275
T
0.044» e 0.245_| .
max 0.34 0325 105
fo— |

0.40 1.15
Dimensions in mm 13-03-05

Fig 27. Package outline DFN1010D-3 (SOT1215)
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NXP Semiconductors PDTD1132/123Y/143XQA

50 V, 500 mA NPN resistor-equipped transistors

10. Soldering

Footprint information for reflow soldering of DFN1010D-3 package SOT1215

1.2

<— 0.45 (2x) —=—0.3 —~

P Y | —
0.35 (2x) 04w 02520

e il S

[
o

1.3

7 Y]
// solder land %% solder land plus solder paste

Z 5
T =
| ! occupied area | ' solder resist
Lol L]
Dimensions in mm
Issue date +2-31-23 sot1215_fr

13-03-06

Fig 28. Reflow soldering footprint DFN1010D-3 (SOT1215)
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