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SIM
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CHARGER CONNECTOR

CHAPS

COBBA

BATTERY

PA SUPPLY RF SUPPLIES

VBB

BASEBAND

VBAT
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VIN
CHAPS

10k

1n

PWM

VBAT

GND

CCONT

L_GND

CHARGER

PWM_OUT

TRANSCEIVER
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VCHAR

ICHAR
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PWM (1 Hz)

VOUT

VLIM

t

SWITCH ON OFF

VCH

t

VCH<VOUT

ON
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PWM

t

VOUT

t

 
4V

VLIM

”1”

”0”

SWITCH

t

ON

OFF
2

1.

1

Battery removed, (standard) charger connected, VOUT rises (follows charger voltage)
2.  VOUT exceeds limit VLIM(X), switch is turned immediately OFF
3.

3

VOUT falls (because no battery) , also VCH<Vpor (standard chargers full–rectified
output). When VCH > Vpor and VOUT < VLIM(X) –> switch turned on again (also PWM
is still HIGH) and VOUT again exceeds VLIM(X).

4

4.  Software sets PWM = LOW –> CHAPS does not enter PWM mode

Vstart

5

5.  PWM low –> Startup mode,  startup current flows until Vstart limit reached

VCH   
(Standard
Charger)

Vpor

Vstarthys

Droop depends on load

Istart off due to VCH<Vpor
& C in phone

6

6. VOUT exceeds limit Vstart, Istart is turned off
7. VCH falls below Vpor

7

�����������	� �
�������������� �������



����� ���	
������������
�
��������������� ����������
���������
����
#����� �'���!��������&.����

�

+���&����� �'���!������.��������'��.���!���&����� �����/�.�'�������)�+���#���.����
��������'��������,���'���>�.����!�,%��)���,���'���>������������.'�'��������3����
�����.�������3������.�/�.�	)2:8=���!�����������'�����'�	)::8=���!�����!�..����'��)
+���&����� �����/�.�'�������������'������������������3���'�3��������,����'�&�!�������
��3�����.���)�+���#�����������������&����� ���������'����������&�!�����������������-
������������������������'�.� �&��3����&����� �����/�.�'����������'�����. ���3����!!)�
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SIMCardDetX MAD

BSI CCONT

2.8V
TRANSCEIVER

Rs

BATTERY

BSI

BGND

BTEMP

VBATT

 

10k

10n

100k

0.55�0.05 Vcc

0.85�0.05 Vcc

Vcc

GND SIGOUT

SIMCARDDETX
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 - TxPwr controls VTX regulator (VR5) 

 - RxPwr controls VRX regulator (VR2)

 - SynthPwr controls all the rf regulators except VR1

 - VCXOPwr controls VXO regulator (VR1)
����''������������&�/���������'�����.��,%����.�'����.���+>��������.�����.�3���
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V5V

CCONT External

V5V_3

V5V_4

V5V_2

VBAT

5V
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Vbat

VBB (2.8V)

CCPURX

PURX

Vchar

1 2 3

1: Battery voltage over 3.0==>Digital voltages to CCONT (VBB)
2: CCONT digital reset released. VCXO turned on
3: 62ms delay before PURX released

VR1

SLEEPX

VR6 

Vref

VBB (2.8V)

CCPURX

PURX

Vchar

1 2 3

1:Power switch pressed ==> Digital voltages on in CCONT (VBB)
2: CCONT digital reset released. VCXO turned on
3: 62 ms delay to see if power switch is still pressed.

VR1,VR6

SLEEPX

PWRONX
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HAGAR

PLL

26 MHz

VCTCXO
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3420–
3840
MHz

925–960
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880–915
MHz

I–signal

1805–1880
MHz

f
f/2

f
f/2

1710–1785
MHz

Q–signal

I–signalI–signalI–signal RX

TX
I–signal

Q–signal
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Vpc

SYNPWR

VXOENA

VBATT

TXC
TXP

(Hagar)
VR
4

VR
1

VR
2

VR
3

VR
5

VR
6

VR
7

VREF

BATTERY

PA

1.76 A

3.9 V

HAGAR RF–IC
RX / TX parts
PLL

VCTCXO

2 mA LNA
6 mA

VCO

20 mA

HAGAR
bias refCOBBA

20 mA

analog

vsyn_2vsyn_1vrxvxo vtx

+buff.

1.3 mA
7.7 mA TX: 31.5 mA

RX: 18.5 mA
TX: 29 mA
RX: 26 mA

67 mA

V5V

4.7V
Reg

1.6 mA

vref_2
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CHARGE

PUMP

PHASE

DET.
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f_out

LP

KvcoKd

f ref

f_out / M
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AFC–controlled VCTCXO
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