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GaAs Support IC

Preliminary Data Sheet

BGV503 /BGV903

Negative Voltage Generator for biasing GaAs FET

and Power Amplifier

Support chips — BGV503, BGV903 — for cellular

phones

 BGV503: one-stage charge-pump with additional
regulator for biasing GaAs-FET'’s

*  BGV903: two-stage charge-pump without regula-
tor

P-TSSOP-10-2

* Operating Voltage Range: +2.2V ... 5.0V

» Typical Output Voltage: — 2.5 V (BGV503)
(Vee=3.0V; I,,=3mA)-5.1V (BGVI03)

e Output Current: 3 mA

* p-p Output Voltage Ripple: 25 mV ... 40 mV@
Cout = L HF; oy =3 mMA

 Integrated Oscillator fs,: 230 kHz

e Standby Supply Current: <5 pA

* Logic-Level Shutdown Mode

« Bare Chip Dimensions: 1.2 x 2.0 mm?

ESD: Electrostatic discharge sensitive device, ob-
serve handling precautions!

Type Marking Ordering Code Package
(taped)

BGV503 BGV503 Q62702-L0132 P-TSSOP-10-2

BGV903 BGV903 Q62702-L0131 P-TSSOP-10-2
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BGV503/BGV903

BGV503 (one-stage charge-pump with regulator)

Characteristics Limit Values Unit | Test Conditions
min. |typ. |max.

Input Voltage Range 2.7 |- 5.0 Vv —

Ground (V) - 0 - \Y -

Output Voltage - -21 |-14 |V V,.=27V;l,,=3mA
- —25 |-17 |V |V,.=3.0V;l,,=3mA
- -46 (-39 |V V.,.=50V;l,,=3mA

Power Efficiency - 76 — % V..=3.0V; R, =1kQ

Output Voltage Ripple - 20 -~ mV [V,=3.0V;l,, =0mA
- 100 |- mV | V,.=3.0V;l,,=3mA

No-Load Supply Current — 0.4 2.0 mA |V,.=3.0V

Voltage Conversion — 996 |- % lout = 0 MA

Efficiency

Shutdown/Enable Input Bias | — - 1 MA |-

Current

Shutdown Input Supply - - 5 MA |-

Current

Turn On Time — 51 — VS —

Temperature Range -25 |- 100 °C -

D C,,=100nF

out
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BGV503/BGV903

BGV903 (two-stage charge-pump)

Characteristics Limit Values Unit | Test Conditions
min. |typ. |max.

Input Voltage Range 2.7 |- 5.0 Vv —

Ground (V) - 0 - \Y -

Output Voltage - -44 |-33 |V V,.=27V;l,,=3mA
- ~51 |40 |V |V,.=3.0V;l,,=3mA
- -92 [(-82 |V V.,.=50V;l,,=3mA

Power Efficiency - 72 — % V..=3.0V; R, =1kQ

Output Voltage Ripple - 30 -~ mV [V,=3.0V;l,,=0mA
- 100 |- mV |V,.=3.0V;l,,=3mA

No-Load Supply Current — 0.9 2.0 mA |V,.=3.0V

Voltage Conversion - 98.2 |- % l oy = 0 MA

Efficiency

Shutdown/Enable Input Bias | — - 1 MA |-

Current

Shutdown Input Supply - - 5 MA |-

Current

Turn On Time — 77 — VS —

Temperature Range -25 |- 100 °C -

D C,,=100nF

out
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Bare Chip

Characteristics Limit Values Unit | Test Conditions
min. |[typ. |max.

Input Voltage Range 2.7 |- 5.0 Vv -

Ground (V) - 0 - \Y -

Output Voltage?) - -44 |-33 |V V,.=27V;l,,=3mA
- ~50 |-4.0 |V |V,=30V;l,,=3mA
- ~92 |-82 |V |V,.=50V;l,,=3mA

Power Efficiency? - 73 -~ % |V,.=3.0V;R,q=1kQ

Output Voltage Ripple? - 30 -~ mV [V,=3.0V;l,,=0mA
- 100 |- mV |V,.=3.0V;l,,=3mA

No-Load Supply Current? |- 1.0 (20 |mA |V, =30V

Output Voltage® - -36 |- Y V=27V, l =3 mA
- —43 |- V. |V.,.=30V;l,,=3mA
- -85 |- V. |V,.=50V;l,=3mA

Power Efficiency® —~ 63 —~ % |V,=3.0V;l,,,=3mA

Output Voltage Ripple® —~ 10 —~ mV |V,.=3V;l, ,=3mA

Shutdown/Enable Input Bias | — - 1 MA |-

Current

Shutdown Input Supply - - 5 MA |-

Current

Turn On Time? - 77 - s |-

Temperature Range -25 |- 100 °C -

D without lowpass-filter
2 C,,=100nF

3 with lowpass-filter C,,, = 100 nF; C;;, = 100 nF

out

Note: Typical values are measured at T, = 25 °C

Max- and Min-values are over the whole temperature-range of — 25 °C < T, <100 °C
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Functional Block Diagram

The applied supply voltage (V) is inverted (BGV503) and additionally doubled
(BGV903) to a negative output voltage (nv). Regarding the Bare-Chip you have two al-
ternatives:

Either you prefer an output voltage that is only inverted (capacitor between c1d and c2p)
or one that is inverted and doubled (capacitors between cl1d-clp and c2d-c2p).

The switching frequency (clk) of the charge-pump is determined by the integrated oscil-
lator and is between 100 kHz and 400 kHz. It is possible to stop the operating of the IC
by connecting disq to a voltage lower than 1 V (shutdown mode). The driver (drive) en-
sures that the MOS-switches of the charge-pump are operated at the correct time. To
reduce the ripple in the output voltage the low pass filter can be used in the Bare-Chip-
Solution connecting an external filter-capacitor between pin cfilt and V. This filtered
voltage can be taken out at pin fnv. The regulator can be used to control the biasing of
GaAs-FET current-mirrors (see Figure 5).

Vee C1P C1D C2P C2D
| NVG
GL
CLK GID _
Voisg || Oscillator » Drive [G2oN _| ChargePump |9 o| v
G20FF
Low Pass ol f
Filter NV
Veon >
Regulator
Vies >
> Crir
Vrer Reer Vss EHT08500
Figure 1 Block Diagram of the Negative Voltage Generator
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BGV503/BGV903

Pin Configuration of Packaged Devices BGV503/BGV903
Package: P-TSSOP-10-2

Reer| |1 0 0| Jcor
Veer [ |2 o[ Jcw

NV E 3 BGV53 g :|VNEG
Ves[ |4 7[ ] Veon
Vee| |5 6| Voo

EHT08501

Figure 2 BGV503 One-stage Charge Pump with Regulator

Reer [ |1 © 10| Jeco
Veee | |2 o| Jcop
w[ |s  BGVes  g| Jcwo
Ves| |4 7| Jew
Vee| |5 6 | Voso

EHT08502

Figure 3 BGV903 Two-stage Charge Pump without Regulator
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Pin # BGV503 |BGV903 |Configuration
1 Rrer Rrer (n.c.) | Reference resistor of the regulator
2 Vier Vier (n.C.) | Reference voltage of the regulator
3 NV NV Negative output-voltage
4 Vgg Vgg Ground connection
5 Ve Ve Positive supply voltage
6 Viisq Viisq Enable (TTL compatible)
7 Veon — Control-voltage of the regulator
- C1P Pump-capacitor 1
8 Ve - Negative supply-voltage of the regulator
- C1D Pump-capacitor 1
9 C1D - Pump-capacitor 1
- C2P Pump-capacitor 2
10 C2P - Pump-capacitor 1
- Cc2D Pump-capacitor 2

Data Book
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C2D
||| cop
C1D
C2D

Reee [ |2 13[ Jcop
Veere [ |3 2| Jcw
w[ |4 BareChp 11| Jcop
Vss| |5 10 |Vies

| VN EG

I Veon
I L] Voisg

EHT08503

Figure 4 Pad Definition and Top View of the Bare-Chip with Lateral
Dimensions

Pin Configuration Bare-Chip

Pin # Bare-chip Configuration

1 Fay Filtered negative output voltage

2 Rrer Reference resistor of the regulator
3 Vier Reference voltage of the regulator
4 NV Negative output-voltage

5 Vgg Ground connection

6 Cet Filter-capacitor

7 Ve Positive supply voltage

8 Viisq Disable, active low (enable)

9 Veon Control-voltage of the regulator

10 Viea Negative supply-voltage of the regulator
11 C1P Pump-capacitor 1

12 CiD Pump-capacitor 1

13 C2P Pump-capacitor 2

14 c2D Pump-capacitor 2
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Typical Applications

For all applications use capacitors with low effective series resistance (ESR) to maintain
a low dropout voltage and a low p-p voltage ripple.

An additional capacitor in the supply line (between V. and V) is useful to reduce both
the AC input impedance and, as a consequence, the spikes in the supply voltage, result-
ing from the current peaks when the IC is switching. The value of this capacitance de-
pends on the circuit configuration; 1 uF is regarded as sufficient.

BGV503
R, 1 10
+t3Vo—o— 1 Reer CPr—1 ¢
1kQ

2 VREF C1D U 100 nF
OuUT o ° 3 NV BGV503 Vg 8 J_

4 7

Vss Veon |2 Veon R,
C 5 6 3kQ

I 100 nF ‘[ GaAs-FET
GND  GND +5V C, R,

T 33 nF T 18kQ
GND
EHT08505

Figure 5 BGV503; One-Stage-Inverting Charge-Pump with GaAs-FET

Regulator
BGV903
1 10
N.C.Oiz VREF C2P Uloo nF
OUT o—e 3 NV BGV 903 CiD L_I_Cz
l H v cip |/ T 100nF
I 100 nF
EHT08506

GND GND +5V

Figure 6 BGV903; Two-Stage-Inverting Charge-Pump
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BGV503/BGV903

ouTo—H Fav C2D L_I_ C,
NC.o— 2| Reer cop |13 7T 100nF
N'C-ois Vier C1D L_I_ c,
Hav  Bare Chip C1P 11 7T 100 nF
. Vss Ve 0 . N.C.
° Crir Veon LO N.C.
G J_ C, ! 8

VCC VD|SQ [—o0 Enable
100 nF 100 nF
EHT08507

GND GND GND BV

Figure 7 Bare-Chip-Solution; Two-Stage Inverting Charge-Pump with
Integrated Lowpass-Filter

Typical Operating Characteristics
(external configuration see Figure 5, Figure 6, Figure 7).

Operating conditions: V=3V, Vs, =2V, T, =25 °C,
C,=C,=C;=C, =100 nF, unless otherwise noted.
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BGV503/BGV903

BGV503: Supply Current vs.
Temperature @ |, , = 0 mA

out —

0.001 EHT08513
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BGV503: Oscillator Frequency vs.
Temperature @ |, = 3 mA

EHT08512
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BGV903: Supply Current vs.
Temperature @ I, = 0 mA

out —

0.003 EHT08508

A

ISUP

|
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N\
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Vee=5V
0.0015
N
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0 o
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BGV903: Oscillator Frequency vs.
Temperature @ |, =3 mA

350 EHTO08511

kHz
330
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—
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BGV503/BGV903

BGV503: Output Voltage vs. Load
Current

EHT08510

15 |
wo Y Vo= 27V yd
20 //

3V /
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/ -
3.0
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//
4.0
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/
Jpm—1
5 /

0
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! IOUT

BGV503: Power Efficiency vs. Load
Current
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BGV903: Output Voltage vs. Load
Current

EHT08509
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BGV903: Power Efficiency vs. Load
Current
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BGV503/BGV903

BGV503: Ripple vs. Output-Capacity
@ l,;=3mA

EHTO08516

250
VRippIemV
T 200
150
\\
100 \
\\
§ \\...- VCC - 5 V
50 N 1
\\\- 4V
T3V
. |
10t 102 10°  nF 10°
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BGV503/903: Output Voltage vs. Supply
Voltage @ |,,, = 3 mA

EHT08515

1
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BGV903: Ripple vs. Output-Capacity
@l,;,=3mA
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00
J N O
SR N N . i128mv

A 100 mVA S M 100 s

Figure 8 BGV503: Output Voltage, AC-coupled, Vo =3V, lgyr = 0 MmA,
Cour = 100 nF

EHT08521
e RRmE

1C2 Pk-Pk
188.0mv

S A 200 mVL R M 100 pis

Figure 9 BGV503: Output Voltage, AC-coupled, Voc =3V, Iy =3 mA,
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EHT08522
C2 Pk-Pk
395.2mV
1C2 Freq
1236.12 kHz

20.0 MV "5 M 1,00 pis

Figure 10  BGV903: Output Voltage, AC-coupled, Voc =3V, I 1 =3 mA,

EHT08523
R

1C2 Pk-Pk
1208 mV

T e 100V S M L00 s

Figure1l  BGV903: Output Voltage, AC-coupled, Vo =3V, I 1 = 0 mA,
Cour = 100 nF
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|II il HHIII\HHIHIIHH |||H f ,
|||| ‘l‘l!!ll || iy ||| o C2 M
| 1Saey
| ’7 7777777777777777777777777 JcarFal
. ? i e 192.7 s
H-+4 %%+%\ F%%%*F+{\ F++\ F4+
Chi 200V WEILO0VAA MB00ps
Ch4 2.00V
Figure12  BGV903: Startup from Shutdown V.- =3V, R gap = 1.7 kQ,

EHT08525
T

T (LN i AR i AR A L R
I I I

**************************** -

Chi 200V EEILO0VASM20ps

Ch4 2.00V

1C2 Min
5,08V

1C2Fall
184.68 s

T o | | |
R R R e
T I I I I 1

Figure 13

Data Book

BGV903: Startup from Shutdown V.. =3V, R gap = 1.7 kQ,

Cour = 100 nF

16
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- ErTos2s
e e e
S T R I Ry,

L 1C4 Pk-Pk
-—H8.4mV

C2 Mean
_3-1.76 mV

|| | 1C2 Pk-Pk
i) 389.2mv

SO 200mV e M50 s
20.0 M2

Figure 14 BGV903: Output Voltage and Filtered Output Voltage,
Vee =3V, lgur =3 mA, Coyr = 100 nF

Note: Bandwidth of oscilloscope is 20 MHz.
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BGV503/BGV903

Package Outlines

P-TSSOP-10-2

.15 max.

|

0.85#0.1

1.1 max.

L

0.22+0.05
—

i
s

o[0.1]A

H=—{]0.08 [@[A[BIC]

Index Marking

(Plastic Thin Shrink Small Outline Package)

g

3101 §§
H = =Bl g 8
v Sy &\
¥ ©
|| 042 ol

GPS09230

Sorts of Packing

Package outlines for tubes, trays etc. are contained in
our Data Book “Package Information”.

SMD = Surface Mounted Device

Data Book
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Dimensions in mm
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