7 SN79xXX
l'\' KODENSH' AUK 3 Terminal 1A Negative Voltage Regulator

Description
http : / / Wwwyozo hk The SN79xxx series are three-terminal Negative regulators providing

over 1A output current with internal current limiting, thermal

shutdown and safe area protection. These regulators are useful in

a wide range of applications. Although they are just fixed voltage
regulators, the SN79xxx series can be used with external components to

. obtain adjustable voltages and Currents.

TO-252-3L
Application
@ Consumer and personal electronics
@ SMPS post-regulator / dc-to-dc modules
@ High-efficiency linear power supplies

// Features and Benefits
@ Output Current up to 1.0A
TO-220F-3L 4@ Output Voltage : -5, -6, -8, -9, -10, -12, -15, -18, -24V
4 Built in OVP, CLP circuit.
P —— y @ Built in TSD Protection.

4 Output Transistor Safe Area Protection.

ORDERING INFORMATION , . ,
@ Ultra High level of ESD [ Built in ESD Protection Cell ]

Product Marking Package

SN79xxD SN79xxD TO-252-3L

SN79xxPI SN79xxPI TO-220F-3L

Equivalent Circuit

GND
o 1
A Marking Detail Information Ré
[ TO-220F-3L & TO-253-3L PKG Marking ]
ReZ
Vout
AUK(®) Voltage —o 3
Reference N
GAYWW (®) Error o
Amp
Q
® AUK Logo Prgtec.tion
® Grade & M Code & Year & Week Code 1 12 Circuitry R
sc
® Device Code Wy
! o 2
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SN79xxx e KODENSHI AUK

4 Pin Configuration

1 2 K
3
TO-252:3L TO-220F-3L
1: GND L GND
Vi 2: Vi
3: Vour 3: Vour
4: Vin
4 Product Line-up
Product Name Vout Ol Al Package
Temperature
SN7905D -5.0V -40~85°C T0-252-3L
SN7906D -6.0V -40~85°C TO-252-3L
SN7908D 8.0V -40~85°C TO-252-3L
SN7909D 9.0V -40~85°C TO-252-3L
SN7910D 10V -40~85°C TO-252-3L
SN7912D 12V -40~85°C TO-252-3L
SN7915D 15V -40~85°C TO-252-3L
SN7918D 18V -40~85°C TO-252-3L
SN7924D 24V -40~85°C TO-252-3L
SN7905PI 5.0V -40~85°C TO-220F-3L
SN7906PI -6.0V -40~85°C TO-220F-3L
SN7908PI -8.0V -40~85°C TO-220F-3L
SN7909PI 9.0V -40~85°C TO-220F-3L
SN7910PI 10V -40~85°C TO-220F-3L
SN7912PI 12V -40~85°C TO-220F-3L
SN7915PI 15V -40~85°C TO-220F-3L
SN7918PI 18V -40~85°C TO-220F-3L
SN'7924P1 24V -40~85°C TO-220F-3L
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SN79xxx e KODENSHI AUK

4 Absolute Maximum Ratings ( Ta=25T )

Limits
Parameter Symbol Unit
TO-220F-3L | TO-252-3L

-40.0 (SN7924x)
Input Voltage Vin \Y%
-35.0 (All Others)
TO-252-3L 1.3
Power Dissipation Py W
TO-220F-3L 2.0
Thermal Resistance Junction to Case(TO-220F) Rejc 5 5 °C/W
Thermal Resistance Junction to Air(TO-220F) Reja 65 92 °C/W
Junction Temperature Ty 150 T
Operate Temperature Range Topr -40 ~+85 T
Storage Temperature Range Ty -55~+150 T

Absolute maximum ratings indicate limits beyond which damage to the component may occur. Electrical
specifications do not apply when operating the device outside of its operating ratings. The maximum
allowable power dissipation is a function of the maximum junction temperature, Tjmax),

the junction-to-ambient thermal resistance, 0;4, and the ambient temperature, TA.

The maximum allowable power dissipation at any ambient temperature is calculated using:

PD(max) = (Tymax)— Ta) + 0;a. Exceeding the maximum allowable power dissipation will result in
excessive die temperature, and the regulator will go into thermal shutdown.
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4@ Electrical characteristics

(Vin=-10V, Ciny = 2.2uF, Cour = 1.0uF, Ioyr= 500mA, T;=0C~125C ; unless otherwise specified )

SN7905x
Characteristic Symbol Test Condition* Unit
Min Typ. Max
T;=25C -4.80 -5.0 -5.20
Output Voltage** AV T ettt itel Il I ] Tt v
1.0V < Vi< -20.0V 475 | s0 | soas
5.0mA<Ip<1.0A, Pp<15W :
-7.0V<V<-25.0V - 35 100
Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
8.0VSV<-12.0V - 8 50
5.0mA<Ip<1.5A - 10 100
Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA < Ip< 750 mA - 3.0 50
Quiescent Current Ioc T,=25TC - 3.0 6.0 mA
-8.0VSVN<-25V - 0.1 1.3
Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A 0.05 0.5
. o -8.0V < Vi< -18.0V, [=500.mA
Z dB
Ripple Rejection RR =120 Hz 54 60
Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - A%
Output Noise Voltage VN 10Hz << 100kHz T,=25C - 100 - uV/ Vo
Short Circuit Current Isc V;=-35V T,=25C - 300 - mA
Peak Output Current Ipk T;=25C - 2.2 - A
Temperature coefficient of AVo/ q
—50mA B} Ny B v
Output voltage ATemp lo=5.0m 04 e
*

Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4 Electrical characteristics

(Vin=-11V, Cin = 2.2uF, Coyr= 1.0uF, Ioyr= 500mA, T)=0C~125C ; unless otherwise specified )

SN7906x
Characteristic Symbol Test Condition* Unit
Min Typ. Max
T,=25C -5.75 -6.0 -6.2
Output Voltage** AV T el bbbl bbb Sty \Y%
9.0V<SV<-21V 570 6.0 63
50mA <Ip< 1.0A, Pp < I5SW :
-8.0V<SV<-25.0V - 10 120
Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
-9.0V<V<-13.0V - 5 60
5.0mA<Ip<1.5A - 10 120
Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA <I5< 750 mA - 3.0 60
Quiescent Current Ioc T,=25TC - 3.0 6.0 mA
-8.0VSVN<-25.0V - 0:1 1.3
Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A - 0.05 0.5
. . 9.0V <Vn=-19.0V
Ripple Rejection RR =120 Hz 54 60 - dB
Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - \%
Output Noise Voltage VN 10Hz < f< 100kHz T, =25C - 130 - uV/ Vo
Short Circuit Current Isc Vi=-35V T,=25TC - 300 - mA
Peak Output Current Ipk T,=25C - 22 - A
Temperature coefficient of AVp/ q
— A - - - \%
Output voltage ATemp Ip=5.0m 0.5 mv/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4@ Electrical characteristics

(Vin=-14V, Cy = 2.2uF, Cour = 1.0uF, Ioyr= 500mA, T;=0C~125C ; unless otherwise specified )

SN7908x
Characteristic Symbol Test Condition* Unit
Min. Typ. Max.
T,=25C 7.7 8.0 8.3
Output Voltage** Vo [T IITIIITTTTTTITTTTTmTmmmmmmsooeoomoooofoooooooofooo oo \Y%
-10.5V SV <-23.0V 76 80 84
50mA <Ip< 1.0A, Pp < I5SW :
-10.5V SV <-25.0V - 10 160
Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
-1V VR <-17V - 5.0 80
5.0mA<Ip<1.5A - 12 160
Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA <I5< 750 mA - 4.0 80
Quiescent Current Ioc T,=25TC - 3.0 6.0 mA
-10.5V SV <-25.0V - 0:1 1.0
Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A - 0.05 0.5
. . -11.5V <V <-21.5V
Ripple Rejection RR =120 Hz 54 60 - dB
Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - \%
Output Noise Voltage VN 10Hz < f< 100kHz T, =25C - 175 - uV/ Vo
Short Circuit Current Isc Vi=-35V T,=25TC - 300 - mA
Peak Output Current Ipk T,=25C - 22 - A
Temperature coefficient of AVp/ q
— A - - - \%
Output voltage ATemp Ip=5.0m 0.6 mv/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4@ Electrical characteristics

(Vin=-15V, Ciy = 2.2uF, Cour = 1.0uF, Ioyr= 500mA, T;=0C~125C ; unless otherwise specified )

SN7909x
Characteristic Symbol Test Condition* Unit
Min Typ. Max
T;=25C -8.70 -9.0 -9.30
Output Voltage** Vo oo oo ot v
-11.5V SV <-24.0V 8.60 90 940
50mA <Ip< 1.0A, Pp < I5SW :
-11.5V SV <-26.0V - 10 180
Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
-12.0VSV<-18.0V - 5.0 90
5.0mA<Ip<1.5A - 12 180
Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA <I5< 750 mA - 4.0 90
Quiescent Current Ioc T,=25TC - 3.0 6.0 mA
-11.5V SV <-26.0V - 0:1 1.0
Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A - 0.05 0.5
. L -13.0V <V <-23.0V
Ripple Rejection RR =120 Hz 54 60 - dB
Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - \%
Output Noise Voltage VN 10Hz < f< 100kHz T, =25C - 175 - uV/ Vo
Short Circuit Current Isc Vi=-35V T,=25TC - 300 - mA
Peak Output Current Ipk T,=25C - 22 - A
Temperature coefficient of AVp/ q
— A - - - \%
Output voltage ATemp lo=5.0m 06 wre

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4 Electrical characteristics

(Vin=-16V, Ciy = 2.2uF, Cour = 1.0uF, Ioyr= 500mA, T;=0C~125C ; unless otherwise specified )

SN7910x
Characteristic Symbol Test Condition* Unit
Min Typ. Max
T;=25C -9.6 -10.0 -10.4
Output Voltage** AV T il IR bbbl bbb St \Y%
-12.0V <V <-28.0V 95 10,0 105
50mA <Ip< 1.0A, Pp < I5SW :
-12.5V SV <-28.0V - 12.0 200
Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
-14.0V <V <-20.0V - 6.0 100
5.0mA<Ip<1.5A - 12.0 200
Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA <I5< 750 mA - 4.0 100
Quiescent Current Ioc T,=25TC - 3.0 6.0 mA
-12.5V SV <28V - 0:1 1.0
Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A - 0.05 0.5
. . -13.0V < Vy<-23.0V
Ripple Rejection RR =1 20 0 Ha IN= 54 60 - dB
Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - \%
Output Noise Voltage VN 10Hz < f< 100kHz T, =25C - 58 - uV/ Vo
Short Circuit Current Isc Vi=-35V T,=25TC - 300 - mA
Peak Output Current Ipk T,=25C - 22 - A
Temperature coefficient of AVp/ q
— A - - - \%
Output voltage ATemp Ip=5.0m 1.0 mv/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4@ Electrical characteristics

(Vin=-19V, Cin = 2.2uF, Cour= 1.0uF, Iour= 500mA, T;=0T~125C ; unless otherwise specified )

SN7812x
Characteristic Symbol Test Condition* Unit

Output Voltage** Vo [ oo oTmmmToomToommommmm oo A"
-15.5V < V< -27.0V

50mA <Ip< 1.0A, Pp< I5W

-14.5V < VN < -30.0V - 12.0 240

Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
-16.0V <V <-22.0V - 6.0 120
S5.0mA<Ip<1.5A - 12.0 240

Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA <I5< 750 mA - 4.0 120

Quiescent Current Ioc T,=25TC - 3.0 6.0 mA
-14.5V <V <-30.0V - 0:1 1.0

Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A - 0.05 0.5

. . -15.0V <V <-25.0V

Ripple Rejection RR =1 20 0 Ha IN= 54 64 - dB

Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - \%

Output Noise Voltage VN 10Hz < f< 100kHz T, =25C - 200 - uV/ Vo

Short Circuit Current Isc Vi=-35V T,=25TC - 300 - mA

Peak Output Current Ipk T,=25C - 22 - A

Temperature coefficient of AVp/ q

= A - - - %
Output voltage ATemp Ip=5.0m 0.8 mv/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4 Electrical characteristics

(Vin=-23V, Ciy = 2.2uF, Cour= 1.0uF, Iour= 500mA, T;=0TC~125C ; unless otherwise specified )

SN7915x
Characteristic Symbol Test Condition* Unit

Output Voltage** Vo [ omroom T oTmmmmoommommmmmm oo A"
-18.0V <V <-30.0V

50mA <Ip< 1.0A, Pp< I5W

-17.5V <V <-30.0V - 12.0 300

Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
-20.0V < V<-26.0V - 6.0 150
5.0mA<Ip<1.5A - 12.0 300

Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA <I5< 750 mA - 4.0 150

Quiescent Current Ioc T,=25TC - 3.0 6.0 mA
-17.5V <V <-30.0V - 0:1 1.0

Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A - 0.05 0.5

. . -18.5V <V <-28.5V

Ripple Rejection RR =120 Ha IN= 54 60 - dB

Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - \%

Output Noise Voltage VN 10Hz < f< 100kHz T, =25C - 250 - uV/ Vo

Short Circuit Current Isc Vi=-35V, T,=25TC - 300 - mA

Peak Output Current Ipk T,=25C - 22 - A

Temperature coefficient of AVp/ q

— A - - - \%
Output voltage ATemp lo=5.0m 0.9 wre

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.

KSD-100011-001 10
October, 2010 REV. 01




SN79xxx e KODENSHI AUK

4@ Electrical characteristics

(Vin=-27V, Ciy = 2.2uF, Cour= 1.0uF, Iour= 500mA, T;=0C~125C ; unless otherwise specified )

SN7918x
Characteristic Symbol Test Condition* Unit

Output Voltage** Vo [0 oo oTm oo A"
-22.5V <V <-33.0V

50mA <Ip< 1.0A, Pp< I5W

21.0V <V <-33.0V - 15.0 360

Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
-24.0V <V <-30.0V - 8.0 180
5.0mA<Ip<1.5A - 15.0 360

Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA <I5< 750 mA - 5.0 180

Quiescent Current Ioc T,=25TC - 52 8.0 mA
-21.0V <V <-33.0V - 0:1 1.0

Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A - 0.05 0.5

. . -22.0V < Vy<-32.0V

Ripple Rejection RR =1 20 0 Ha IN= 54 60 - dB

Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - \%

Output Noise Voltage VN 10Hz < f< 100kHz T, =25C - 300 - uV/ Vo

Short Circuit Current Isc Vi=-35V, T,=25TC - 300 - mA

Peak Output Current Ipk T,=25C - 22 - A

Temperature coefficient of AVp/ q

— A - - - \%
Output voltage ATemp Ip=5.0m 1.0 mv/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4 Electrical characteristics

(Vin=-33V, Ciy = 2.2uF, Cour= 1.0uF, Iour= 500mA, T;=0TC~125C ; unless otherwise specified )

SN7924x
Characteristic Symbol Test Condition* Unit

Output Voltage** Vo [ oroomm oo oo A"
-27.0V <V <-38.0V

50mA <Ip< 1.0A, Pp< I5W

-27.0V<V<-38.0V - 15.0 480

Line Regulation OVoayy [rmmmmmmmmmmmmmmmmmm oo T;=25C  f[---rmmecfroeeeeeopeeooee- mv
-30.0V<V<-36.0V - 8.0 180
5.0mA<Ip<1.5A - 15.0 480

Load Regulation OVoany [ T,=25C  f[---remecfroeieeeopeooooee- mv
250mA <I5< 750 mA - 5.0 240

Quiescent Current Ioc T,=25TC - 3.0 6.0 mA
-27.0V <V <-38.0V - 0:1 1.0

Quiescent Current Change A 1o e Rl (il el Ity mA
5.0mA <Ip<1.0A - 0.05 0.5

. . 28.0V < <38.0V

Ripple Rejection RR P 2\0/ EZVIN - 54 60 J dB

Dropout Voltage Vprop Io=1.0A T,=25C - 2.0 - \%

Output Noise Voltage VN 10Hz < f< 100kHz T, =25C - 400 - uV/ Vo

Short Circuit Current Isc Vi=-35V, T,=25TC - 300 - mA

Peak Output Current Ipk T,=25C - 22 - A

Temperature coefficient of AVp/ q

= A - - - %
Output voltage ATemp Ip=5.0m 1.0 mv/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient
temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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Typical Application

SN79xxx

e KODENSHI AUK

Negative Fixed Output Regulator

VIN——

~+ Ci

AY|

SN79xxPI/D

——~+Co

1

RL§ Vour

1) Cix should be required if regulators are located far from power supply filter
2) Co improves output stability and transient response
3) To specify an output voltage, substitute voltage value for “xx”

Split Power Supply / OP-AMP Supply (£12V / 1.0A)

Input Output
+15V +12v
= SN7812PI/D —
=+ 0.33uF —<+10uF  ANIN4001
Tt 22uF Z~+ 1.0uF J?'
7 2. 1N4001
Input Output
-15V -12v
= SN7912PI/D —

October, 2010 REV. 01

KSD-100011-001



OUTPUT VOLTAGE [V]

OUTPUT VOLTAGE DEVIATION [mV]

QUIESCENT CURRENT [mA]

SN79xxx

Fig.1 Quiescent Current

vs. Junction Temperature
12.0

Vi=-10V
Vo=-5V
lo=6mA
10.0
8.0
6.0
—
—_—
\\\
4.0
2.0
0
—-40 0 25 50 75 100 125

JUNCTION TEMPERATURE [°C]

Fig.3 Output Voltage vs. Junction Temperature

—4.75

\
Vi=—-10V
—4.80 |—Vo=—5V
[o=100mA

—4.85

-4.90

—4.95

—5.00
-5.05

-56.10

—5.15

~5.20
~40
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Fig.5 Line Transient Response

INPUT VOLTAGE
-10.0
-15.0
OUTPUT VOLTAGE DEVIATION
50
0
-50
Cin—2.2uF,Cout=1,0uf _]|
Tout=5mA,Ta=25°C
| | |

0 0.2 0.4 06 08 1.0 1.2 1.4 16 1.8 2.0
TIME [ms]
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Fig.2 Output Peak Current
vs. Input to Output Differential
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Fig.4 Dropout Voltage vs. Input Voltage
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Fig.6 Load Transient Response
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@ TO-252-3L Outline Dimension  (unit : mm)

E ~ A

F1
mMm (]
1
R a— _ ¢z E1/2
- (‘D — — MILLMETERS NoTe
4+ = STMEOL PMINIMUM [ NOMINAL | MAXIMUM
| A 2721 230 241
A 101 1127
= b 166 176 186
LN -~
= o b2 B 7 196
| b3 504 53L 5 64
t 7 147 150 160
1 O D 5.9 610 6310
‘ L + D1 4. 75]
‘ N t 640 | 660 | 681 ]
1 E1 5.04]
2 X b2 =3x8 e 230 B5¢ —
SEE VIEW A H 971 95] ‘
7 X p——f— L 121 147 167
L1 251 270 291
GAUGE PLANE ) 1508 BSC
L3 150 170 190
& _ L4 160 080 00
T = T E) ° = 0°
P | J :
| - - T
P o f

VIEW A

¥ Recommend PCB solder land [Unit: mm]
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SN79xxx

@ TO-220F-3L Outline Dimension  (unit : mm)
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| | FoL
h N &~ bt
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'l

“AKODENSHI AUK

SYMBOL

MILLIMETERS

NOTE

MINIMUM [ NOMINAL [ MAXIMUM
A - - 4.60
Al | 2.45 2.50 | 2.55
A2 | 1.95 2.00 | 2.05
b 0.65 0.75 | 0.85
b1 | 1.07 1.27 1.47
C 0.40 0.50 | 0.60
Cil] 270 2.80 | 2.90
D 9.90 10.00 [ 10.10
E 28.00 — 28.60
E1 5.50 | 15.60 [ 15.70
E2 2.30 [ 12.40 [ 12.50
E3 | 9.15 9.20 9.25
F 3.10 3.20 3.30
G 3.30 3.40 3.50
e 2.54 BSC
L

12.40 [ - [ 13.00
3.46 BSC
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