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16-BIT SOUND CONTROLLER

1 GENERAL DESCRIPTION

GPCE2P064B, a 16-bit architecture sound controller, features the
newest 16-bit microprocessor, nSP™ (pronounced as
micro-n-SP). This high processing speed assures the x/nSP™
is capable of handling complex digital signal processes easily
and rapidly. Therefore, the GPCE2P064B is applicable to the
areas of digital sound process and voice recognition. The
operating voltage of 2.4V through 5.5V and speed of 0.16MHz
through 49.152MHz yield the GPCE2P064B to be easily used in
varieties of applications. The memory capacity includes a
32K-word OTP ROM plus a 2K-word working SRAM. Other
features include 20 programmable multi-functional 1/Os, three
16-bit  timers/counters, 32KHz  clock, Low Voltage
Reset/Detection, four channels 12-bit ADC (one channel built-in
MIC amplifier with auto gain controller), one 14-bit DAC with
push-pull amplifier and many others.

2 FEATURES

W 16-bit £/nSP™ microprocessor

B CPU Clock: 0.16MHz - 49.152MHz

W Operating Voltage: 2.4V - 5.5V

B Power regulator built-in with input voltage: 2.4~5.5V, output
voltage: 2.4~3.0V

W |O PortA & B Operating Voltage: 2.4V - 5.5V

B 32K-word fast speed OTP ROM

W 2K-word working SRAM

W Software-based audio processing

W Two sets of 14-bit software channel with noise filter, mixer and
scalar to play high quality sound

m Standby mode for power saving

B Three 16-bit timers/counters

B One 14-bit DAC with push-pull amplifier.

mode
M 20 general I/Os (bit programmable)
B Key wakeup function (IOAO - 15)

B PLL feature for system clock

B 32kHz internal resistor oscillator selected.

B Four channels 12-bit AD converter
mADC

Supports cascade

M Built-in microphone amplifier and AGC or PGA function

selected

B | ow voltage reset and low voltage detection

B Watchdog Enable (option)
B One SPI serial interface 1/0

3 APPLICATION FIELD

M Voice Recognition Products

H Intelligent Interactive Talking Toys
B Advanced Educational Toys

B Kids Learning Products

B Kids Storybook

B General Speech Synthesizer

B | ong Duration Audio Products

B Recording / Playback Products

© Generalplus Technology Inc.
Proprietary & Confidential

Apr. 07, 2015
Version: 1.2
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4 BLOCK DIAGRAM

Words ROM
un'SP - "
16-bits CPU < >
AUDP
> Push Pull DAC AUDN
ACIN
PLL / System clock / l\'\//IIII(C:IIg
Stack Protect / -t > - AD Converter MICO
> MIC OPI
Reset Function CI\G/I(IJC
VADREF
2K(word) Workin
( SR)AM g = >l > TimeBase/WatchDog
16-bits Counter/Timer
[ Interrupt
RESETB — SPI -~ -
Memory Mapping & Control
\ / GPIO Special Function
General I/O Port ¢ >
/ PWM output
IOA[15:0]  I0B[3:0]
© Generalplus Technology Inc. 4 Apr. 07, 2015
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5 SIGNAL DESCRIPTIONS

5.1 Signal Pin
5.1.1 All Pins and LQFP64 pin descriptions
Mnemonic PIN No. Type Description
(LQFP64)
PORT A, Port B
OA[L5:0] 37.30,27-20 Vo IOA[15:0]: bi-directional 1/O ports
It can be programmed as wakeup /O pins
0B [3.0] 1815 /o IOB [3:0]: bi-directional 1/0 ports
Under OTP ROM programming mode, I0B2->SCK, I0B3->SDA.
Power & GND
VDD_IOA 29 P Power VDD for Port A
VSS 10 28 G Power GND for IO Port
VDD 10B 19 P Power VDD for Port B
V3 _ADC 7 P Power VDD for AD
VSS ADC G Power GND for AD
V3_REGO 63 P 3V power output from regulator
VDD_REG 62 P Positive supply for regulator(2.4V~5.5V)
VSS_REG 64 G Ground reference for regulator
VDD_DAC 54 P Positive 5V supply for push-pull DAC
VDD_PDAC 50 P Positive 5V supply for push-pull DAC post driver
VSS_DAC 53 | Ground reference for push-pull DAC
VSS_ PDAC 48,52 | Ground reference for push-pull DAC post driver
OPTION
TEST 5 | TEST Mode selection pin, high is test mode and low is normal mode (Pad internal pull low)
VPP | High voltage during OTP programming. NC at the normal run.
EPM 2 | Program control input. Connect to VDDIN during OTP programming. NC at normal run
DAC
AUDP 49 @) Audio output of push pull DAC
AUDN 51 Audio output of push pull DAC
ACIN 55 U Audio analog mixer in
ADC
MICP 14 | MIC amplifier input positive (Internal Floating)
MICN 13 | MIC amplifier input negative (refer to application circuit)
MICOUT 12 (@] MIC amplifier output (refer to application circuit)
OPI 11 [ Audio amplifier negative input (refer to application circuit)
AGC 10 10 AGC by pass filter (refer to application circuit)
VMIC 8 @) Microphone power supply
VADREF 9 O AVREF_DA reference pin
PLL
VCOIN 3 [ |PLL low pass filter input
Other Signal
RESETB 4 | |System reset pin (active low)

© Generalplus Technology Inc.
Proprietary & Confidential

5 Apr. 07, 2015
Version: 1.2



5.1.2 SOP24 (HS101) pin descriptions

GPCE2P064B

Mnemonic PIN No. Type Description
(HS101)

PORT A, Port B
I0A[0] 14
I0A[12] 15
OA[13] 16 Vo IOA : bi-directional I/O ports .
(OA[14] 17 It can be programmed as wakeup 1/O pins
I0A[15] 18
0B [2] 11 Vo IOB : bi-directional 1/0O ports
I0B [3] 12 Under OTP ROM programming mode, IOB2->SCK, I0B3->SDA.
Power & GND
VDD_IOA 19 P Power VDD for Port A
VDD 10B 13 P Power VDD for Port B
V3_ADC 9 P Power VDD for AD
VSS ADC G Power GND for AD
V3 REGO 1 P 3V power output from regulator
VDD_REG 24 P Positive supply for regulator(2.4V~5.5V)
VSS_REG 2 G Ground reference for regulator
VDD_PDAC 22 P Positive 5V supply for push-pull DAC post driver
VSS_ PDAC 20 | Ground reference for push-pull DAC post driver
OPTION
TEST 7 | TEST Mode selection pin, high is test mode and low is normal mode (Pad internal pull low)
VPP | High voltage during OTP programming. NC at the normal run.
EPM 4 | Program control input. Connect to VDDIN during OTP programming. NC at normal run
DAC
AUDP 21 @) Audio output of push pull DAC
AUDN 23 o Audio output of push pull DAC
ADC
VADREF 10 O |AVREF DA reference pin
PLL
VCOIN 5 | |PLL low pass filter input
Other Signal
RESETB 6 | |System reset pin (active low)

© Generalplus Technology Inc.

Proprietary & Confidential
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5.1.3 SOP24 (HS102) pin descriptions

GPCE2P064B

Mnemonic PIN No. Type Description
(HS102)

PORT A, Port B
I0A[0] 14
I0A[1] 15
I0A[12] 16
I0A[14] 17
IOA[15] 18 /o IOA : bi-directional I/O ports
I0A[13] 19 It can be programmed as wakeup 1/O pins
I0A[8] 20
I0A[7] 22
IOA[6] 23
I0A[3] 24
I0BI[0] 9
I0B[1] 10 Vo IOB : bi-directional 1/0O ports
I0B[2] 11 Under OTP ROM programming mode, |IOB2->SCK, IOB3->SDA.
I0BI[3] 12
Power & GND
VDD _I0A 21 P Power VDD for Port A
VDD_IOB 13 P Power VDD for Port B
V3_REGO P 3V power output from regulator
VDD_REG 4 P Positive supply for regulator(2.4V~5.5V)
VSS_REG G Ground reference for regulator
OPTION
TEST | TEST Mode selection pin, high is test mode and low is normal mode (Pad internal pull low)
VPP | High voltage during OTP programming. NC at the normal run.
EPM | Program control input. Connect to VDDIN during OTP programming. NC at normal run
PLL
VCOIN 6 [ |PLL low pass filter input
Other Signal
RESETB 7 | |System reset pin (active low)

© Generalplus Technology Inc.

Proprietary & Confidential
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5.2 PIN Map
5.2.1 LQFP64
=5 S S:7 S
';Iﬁgzzzzz j’lgg‘gélsé
BEREAAAAAASEEETSES
VPP [T & ] VSS PDAC
EPM [ — 7 ] NC.
VCOIN [ 46 N.C.
RESETB [ | 5 ] NC.
TEST [ ] 42 ] NC.
VSS ADC [ & ] N.C.
V3 ADC [ = ] NC.
VMIC [& ] GPCE2P064B (QL021) ] NC
VADREF [ 10 N.C.
AGC 10 9 ] N.C.
OoPlI [T % ] NC.
MICOUT [ 71 I0AIS
MICN [T ] 56 ] IOAIl4
MICP [ — 55 ] I0AI3
I0B0 [15_] [ 3+ 1 I0AI2
IOB1 13 5 1 10All
2 ¢
© Generalplus Technology Inc. 8 Apr. 07, 2015
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5.2.2 SOP24 (HS101)

V3 REGO [T | O 24 ] VDD REG
VSS REG [ 2| 23 ] AUDN
VPP [ 3| 22 ] VDD PDAC
EPM [ 4 | 21 ] AUDP
VCOIN [ 5 | GPCE2P064B (HS101) 20 | VSS PDAC
RESETB [__6 | 19 ] VDD IOA
TEST [ 7 | 18 | IOAI5
VSS ADC [ 8 | 17 ] I0A14
V3 ADC [ 9| 16| TOAI13
VADREF [ 10| 15 ] I0AI12
10B2 [ 11| 14 ] I0A0
I0B3 [_12_| 13 ] VDD IOB

Proprietary & Confidential Version: 1.2
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5.2.3 SOP24 (HS102)

EPM [ 1| O 74| 10A3
VPP [ 2| 23 | 10A6
V3 REGO [ 3| 77 ] 10A7
VDD REG [ 4| 21 | VDD IOA
VSS REG [ 5| 20 ] 10AS
VCOIN [ 6| 19 ] I0AI3
RESETB [ 7 | 18 | I0AI5
TEST [ 8 __ 17 ] 10Al4
I0B0 [ 9| 16 ] I0AI2
I0B1 [ 10_| 15 ] 10Al
10B2 [ 11| 14| 10AO
I0B3 [ 12_| 13 | VDD IOB

Proprietary & Confidential Version: 1.2
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6 FUNCTION DESCRIPTIONS
6.1 CPU

The GPCE2P064B is equipped with a 16-bit w'nSP™, the newest
16-bit microprocessor (pronounced as micro-n-SP).  Eight
registers are involved in W'nSP™: R1 - R4 (General-purpose
registers), PC (Program Counter), SP (Stack Pointer), Base
Pointer (BP) and SR (Segment Register). The interrupts include
three FIQs (Fast Interrupt Request) and eight IRQs (Interrupt

Request), plus one software-interrupt, BREAK.

6.2 Memory
6.2.1 SRAM

The amount of SRAM is 2K-word (including Stack), ranged from
$0000 through $07FF with access speed of two CPU clock

cycles.

6.2.2 OTP ROM

GPCE2P064B features a 32K-word high-speed OTP ROM.

6.3 PLL, Clock, Power Mode
6.3.1 PLL (Phase Lock Loop)

The purpose of PLL is to provide a base frequency (32kHz) and
to pump the frequency from 20.48MHz to 49.152MHz for system
clock (Fosc). The default PLL frequency is 24.576MHz.

6.3.1.1 System clock

Basically, the system clock is provided by PLL and programmed
by the Port_SystemClock (R/W) to determine the clock frequency
for system. The default system clock Fosc = 24.576MHz and
CPU clock is Fosc/8 if not specified. The initial CPU clock is
Fosc/8 after system wakes up and adjusts to desired CPU clock
via programming the Port_SystemClock (R/W). This avoids
ROM reading failure when system awakes.

6.3.1.2 32KHz clock

The 32KHz clock is normally used in watch, clock or other time
related products. A 2Hz (0.5 seconds) function is loaded in
GPCE2P064B. It counts the time as well as to wake CPU up
whenever 2Hz occurs. Since the clock is generated each 0.5
seconds, time can be traced by the number of 32KHz
In addition, GPCE2P064B supports 32KHz

internal resistor oscillator in normal mode and auto-power-saving

occurrences.

mode.

6.4 Standby Mode

The GPCE2P064B features a power savings mode (or called

© Generalplus Technology Inc.
Proprietary & Confidential
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standby mode) for low power applications. To enter standby
mode, the desired key wakeup port (IOA[15:0]) must be
configured to input first. And read the Port_IOA_Data to latch
the IOA state before entering the standby mode. Also
remember to enable the corresponding interrupt source(s) for
wakeup. After that, stop the CPU clock by writing $5555 into
Port_System_Sleep(W) to enter standby mode. In such mode,
SRAM and I/Os remain in the previous states until CPU being
awakened. The wakeup sources in GPCE2P064B include KEY
wakeup (IOA[15:0]), 32KHz wakeup, FIQ and IRQO - IRQ7.
After GPCE2P064B is awakened, CPU will continue to execute
the program from where it slept. Programmer can also enable
or disable the 32kHz when CPU is in standby mode.

6.5 Low Voltage Detection and Low Voltage Reset
6.5.1 Low voltage detection (LVD)

The Low Voltage Detection (LVD) reports the circumstance of
present voltage. There are four LVD levels to be selected: 2.6V,
2.8V, 3.0V and 3.2V. Those levels can be programmed via
P_LVD_Ctrl. As an example here, suppose LVD is given 2.8V.
When the voltage drops below 2.8V, the b12 of P_LVD_Ctrl is
read as HIGH. In such state, program can be designed to

response this condition.

6.5.2 Low voltage reset

In addition to the LVD, the GPCE2P064B has another important
function, Low Voltage Reset (LVR). With the LVR function, a
reset signal is generated to reset system when the operating
voltage drops below LVR level. Without LVR, the CPU becomes
unstable and malfunctions when the operating voltage drops
below LVR level. The LVR will reset all functions to the initial
operational (stable) states when the voltage drops below LVR

level.

6.6 Interrupt

The GPCE2P064B has 13 interrupt sources, grouped into two
types, FIQ (Fast Interrupt Request) and IRQ (Interrupt request).
The priority of FIQ is higher than IRQ. FIQ is a high-priority
interrupt while IRQ is the low-priority one. An IRQ can be
interrupted by a FIQ, but not by another IRQ. A FIQ cannot be
interrupted by any other interrupt sources.

6.7 1/0

Two /O ports are built in GPCE2P064B - PortA and PortB, total
has 20 bit-programmable 1/Os. The PortA is a general purpose
I/0O with programmable wakeup capability, i.e. I0A [15:0] is the

Apr. 07, 2015
Version: 1.2
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key wakeup port. To activate key wakeup function, latch data on

Port_IOA_Data and enable the key wakeup function. Wakeup is
triggered when the PortA state is different from at the time
latched. Furthermore, the 1/O ports can be operated at 5V level,
higher than the CPU core which is a 3V level system. Suppose
system operating voltage is running at 3.3V, VDDIO (power for
1/0) operates from 3.3V to 5.5V.

is capable of operating from OV through VDDIO. The following

In such condition, the 1/0 pad
diagram is an 1/O schematic. Although data can be written into
the same register through Port_Data and Port_Buffer, they can

be read from different places, Buffer (R) and Data (R).

Buffer(R)

Port_Data(W)

Register
Port_Buffer(w)

Control
logic

Port_DIR(R/W)

Port_ATTR(R/W)

it

pull low|
Data(R) {}

In addition to a general purpose I/O port function, PortA/B also

GPCE2P064B

shares/carries some special functions.

6.8 Timer / Counter

GPCE2P064B provides three 16-bit timers/counters - TimerA,
The clock

source of Timer A/B/C are from clock source Input 1 and clock

TimerB and TimerC or so called universal counters.

source Input 2 (see below table) which perform AND operation to
form the varieties of combinations. When timer overflows, a
timeout signal (TAOUT) is sent to CPU interrupt module to
In addition, Timer A/B/C

hardware interrupt events can be used to latch the DAC audio

generate a timer interrupt signal.

output and trigger ADC conversion.

6.9 10 PWM

One |10 PWMs which duty is selected from 1/256 to 254/256.
The PWMO
is made by selecting a pulse width through

Example the below figure is a 3/256-duration cycle.
waveform
Port_ PWM_Citrl.
pulse width defined in control port.

As a result, each 256 cycles will generate a
These PWM signals can be
applied for controlling the speed of motor or other devices.

TimerA_Timeout

251 252 253 254 255 256 1 2 3 4 5

Tpwmo

6.10Timebase

Timebase, generated by 32kHz crystal oscillator, is a combination
of frequency selection.
2KHz, 512Hz, 64Hz,
Real-Time-Clock

Furthermore, timebase generates 4KHz,

16Hz and 2Hz interrupt sources for

6.11 Sleep Mode, Wakeup, and Watchdog

6.11.1 Sleep and wakeup modes

1) Sleep: After power-on reset, IC starts running until a sleep
command is issued. When a sleep command is
accepted, IC will turn the system clock (PLL) off.
After all, it enters sleep mode.

2) Wakeup: CPU awaking from sleep mode requires a wakeup

The
FIQ/IRQ signal makes CPU to complete the

signal to turn the system clock (PLL) on.

wakeup process and initialization.

© Generalplus Technology Inc. 12
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6.11.2 Watchdog Reset

The GPCE2P064B provides another important feature, watchdog
reset. If the watchdog function is enabled, a reset signal is
generated to reset system when watchdog counter is overflow.

The purpose of watchdog is to monitor whether the system
operates normally. Within a certain period, watchdog register
must be cleared. If it is not cleared, CPU assumes the program
has been running in an abnormal condition. As a result, the
CPU will reset the system to the initial state and start running the

program all over again.

6.12 Soft Reset Protection

Software reset. Writing $5555 into P_System_Reset will reset

the whole system similar to hardware reset (pull low RESETB

pin), except a flag will set on in P_System_LVD_Ctrl(R/W).

6.13 ADC (Analog to Digital Converter) / DAC

The GPCE2P064B has eight channels 12-bit ADC (Analog to

Apr. 07, 2015
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Digital Converter). The function of an ADC is to convert analog
signal to digital signal, e.g. a voltage level into a digital word.
The four channels of ADC can be four channels of line-in from
IOB [3:0] or one channel microphone (MIC) input through
amplifier PGA controller, and AGC controller. The MIC amplifier
circuit is capable of reducing common mode noise by transmitting
signals through differential MIC Inputs (MICN, MICP).

an external resistor can be applied to adjust microphone gain and

Moreover,

time of AGC operating. The AD needs to select source of line-in

before conversion. The ADC take pad(VDD_ADC) as voltage

GPCE2P064B to facilitate communicating with other devices and
components.
(I0A12), SPICK (I0A13), SDO (I0A14), and SDI (IOA15).

There are four control signals on SPI - SPICS

6.15 Audio Algorithm

The following speech types can be used in GPCE2P064B: PCM,
SACM_S200, SACM_S480, SACM_S530, SACM_A1600,
SACM_A1601, SACM_A1800, SACM_A3400pro, SACM_A3600,
SACM_DVR520, SACM_DVR1600, SACM_DVR1800,
SACM_DVR3200, and SACM_DVR4800. For melody synthesis,

reference. the GPCE2P064B supports SACM _MS01 (FM) and
SACM_MS02 (wave-table) synthesizers.

6.14 SPI

A Serial Peripheral Interface (SPI) controller is built in

© Generalplus Technology Inc. 13 Apr. 07, 2015
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7 ELECTRICAL SPECIFICATIONS

7.1 Absolute Maximum Ratings

Characteristics Symbol Ratings
DC Supply Voltage V. <4.0v
PortA/B Pad Supply Voltage Vio <7.0v
Input Voltage Range Vin -0.5Vto V. + 0.5V
Operating Temperature Ta 0C to +60°C
Storage Temperature Tsto -50°C to +150°C

Note: Stresses beyond those given in the Absolute Maximum Rating table may cause permanent damage to the device. For normal operational conditions
see DC Electrical Characteristics.

7.2 DC Characteristics (V3_REGO = 3.0V, VDDIO = 4.5V (PortA & B), TA = 257C)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Operating Voltage VDD REG 2.4 - 5.5 V -
. Fosc = 49.152MHZ,
Operating Current lop - 13 - mA .
AD, DAC disable, no load
5 A Disable 32KHz, Disable PLL(Fosc)
Standby Current Iste - - ]
10 pA Enable 32KHz,Disable PLL(Fosc)
Input High Level Vg 0.7VDDjo - - Vv -
Input Low Level Vi - - 0.3VDDjo \ -
Output High Current lon - -20 - mA Von = 0.7VDDIO
Output Low Current
lou - 20 - mA VoL = 0.3VDDIO
(PA[3:0], PB[3:0])
Output Low Current
loL - 40 - mA VoL = 0.3vDDIO
(PA[7:4])
Input Pull-Low Resister
RpL - 120 - KQ V|N =VDDIO
(PA15:0)
Input Pull-Low Resister
RpL - 1200 - KQ V|N =VDDIO
(PB[3:0])
Input Pull-High Resister
RpH - 110 - KQ V|N =VSS
(PA15:0)
Internal ROSC frequency
o AFIF -3% 32768 +3% HZ V3_REGO = 3.0V
deviation
7.3 DC Characteristics (V3_REGO = 3.0V, VDDIO = 3.3V (PortA & B), TA = 25C)
Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Operating Voltage VDD 2.4 - 5.5 V -
. Fosc = 49.152MHz,
Operating Current lop - 13 - mA
AD, DAC disable, no load
3 pA Disable 32KHz, Disable PLL(Fosc)
Standby Current Ists - - ]
6 A Enable 32KHz,Disable PLL(Fosc)
Input High Level Vin 0.7VDD\o - - V -
Input Low Level Vi - - 0.3VDDjo \ -
Output High Current lou - -11 - mA Vou = 0.7VDDIO
© Generalplus Technology Inc. 14 Apr. 07, 2015
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Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
Output Low Current
lou - 11 - mA VoL = 0.3VDDIO
(PA[3:0], PB[3:0])
Output Low Current
lou - 25 - mA VoL = 0.3VDDIO
(PA[7:4])
Input Pull-Low Resister
RpL - 120 - KQ Vv = VDDIO
(PA15:0)
Input Pull-Low Resister
ReL - 1200 - KQ Viy = VDDIO
(PB[3:0])
Input Pull-High Resister
RPH - 110 - KQ V|N =VSS
(PA15:0, PB3:0)
Internal ROSC frequency
. AFIF -3% 32768 +3% HZ V3_REGO = 3.0V
deviation
7.4 DAC Characteristics (VDD_DAC = 5.0V, TA =257C)
o Limit ]
Characteristics Symbol Unit
Min. Typ. Max.
DAC Resolution RESO - 14 bit
THD+n (5V @0.6W) - 1 - %
Noise at No Signal - -97 - dBrA
Dynamic Range(-60dB) - -82 - dBr A
7.5 Regulator Characteristics (Ta = 25C)
o Limit ) o
Characteristics Symbol ] Unit Test Condition
Min. | Typ. | Max.
Input Voltage VDD REG| 2.4 - 5.5 Vv
Maximum Current Output IREGO - - 40 | mA |VDD_REG (Regulator in )= 4.5V,/AVDD (Regulator out) <100mV
Output Voltage V3 REGO| 285 | 3.0 [3.15]| V |VvDD REG >3.2VandV3 REGOis 3.0V
Standby Current IRGES - 2.5 - UA
© Generalplus Technology Inc. 15 Apr. 07, 2015
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7.6 Pull High Resister and VDDIO

Ren (KQ)

2 3 4 5 6
VDD(V)

7.7 Pull Low Resister and VDDIO (Normal PAD)

1115
1114 \

1113 \\
112

| AN
1111
111.0 \

1109
110.8
1107
110.6

ReL (KQ)

2 3 4 5 6
VDD(V)

7.8 Pull Low Resister and VDDIO (I0B[3:0] PAD with
input high)

1102.35

1102.30 \\
1102.25

1102.20 \

ReL (KQ)

1102.15 \

1102.10

1102.05

1102.00

VDD(V)

7.9 1/0 Output High Current loy and VDDIO
Test Condition: VOH = 0.7 * VDDIO

35
30 /
25 /
30 /
E 15 /
10 /
5
0
2 3 1 5 6
VDD(V)
7.10 1/O Output Low Current lo. and VDDIO (Normal
Pad)
Test Condition: VOL = 0.3 * VDDIO (Normal PAD)
0
5
-10
=
-20
-25
-30
2 3 4 5 6
VDD(V)

7.11 1/O Output Low Current Io. and VDDIO (High
driving pad)
Test Condition: VOL = 0.3 * VDDIO (High Driving PAD)

-20

-30

ToL (mA)

-40

-50

-60

-70
2 3 4 5 6

VDD(V)

© Generalplus Technology Inc.
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7.12 Internal ROSC and V3_REGO

IROSC

100.50%

100.00%

99.50%

99.00%

98.50%

TROSC(%) (ref to 3276¢

98.00%

97.50%

220023 2425 26 27 28 29 3 31 32 33
V3 REGO(V)

© Generalplus Technology Inc. 17 Apr. 07, 2015
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8 APPLICATION CIRCUITS
8.1 Application Circuit with MIC_IN Selected

1K
T RESETB V'V"ngv—‘j
RESETB — 10uF
0.1uF
3K
GPCE2P064B 0.22uF I
MICP——e -
L [ | miIC
0.22uF
AUDN MICN———¢
8Q SPEAKER 3K
AUDP
0.22uF =
MICOUT|—|
5.1K
OPI
IOA[15:0] «—> 0A[15:0]
5000pF
IOB[3:0] <> I0B[3:0] I
VDD_DAC AGC .
VDD_PDAC
4.7uF 470K
VDD_IOA
VDD_IOB =
VADREF
I VDD_REG 1 0.1uF
(2.4v~5.5v)— 10uF = T 0.1uF I
Battery T VSS_REG =
VSS_10
VSS_DAC
l VSS_PDAC
10uF— T 0.1uF VCOIN 33K
2.4V~3.0V < . V3_REGO '
- 3300pF
0.1uF
I V3 _ADC
10uF — 0.1uF -
L VSS_ADC
Note: V3_REGO is output of built-in regulator with maximum current 40mA. It is recommended that only use it for internal power pad.
© Generalplus Technology Inc. 18 Apr. 07, 2015
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8.2 Application Circuit with LINE-IN Selected

RESETB— O1UF
80 SPEAKER
IOA[15:0] «—>
10BJ[3:0]
(4 channel Line-In)
(2.4v~5.5v)— 10uF— l 0.1uF
Battery B —_f I
10uF — L 0.1uF
2.4V~3.0V « —er
10uF:[ JI 0.1uF

Note: V3_REGO is output of built-in regulator with maximum current 40mA.

RESETB

GPCE2P064B

AUDN
AUDP

I0A[15:0]

10B[3:0]

VDD_DAC
VDD_PDAC

VDD_I0A
VDD_IOB
VDD_REG

VSS_REG

VSS_10
VSS_DAC
VSS_PDAC

V3_REGO

V3_ADC

VSS_ADC

VMIC

MICP

MICN

MICOUT

OPI

AGC

0.1uF

VADREF j
l

VCOIN
3.3K
3300pF
E 0.1uF

It is recommended that only use it for internal power pad.

© Generalplus Technology Inc.
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8.3 OTP ROM Programming Circuit

VDDIN
VDD_REG VCC
VSS—{VSs_REG SCK(IOB2) SCK
= SDA(IOB3) SDA
*—1V3_REGO VSS_|O VSS GND
VPP VPP
=PM Generalplus
GPCE2P064B Writer
© Generalplus Technology ne. 20 Am o7 2005
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9 PACKAGE/PAD LOCATIONS

9.1 Ordering Information

Product Number Package Type
GPCE2P064B-NnnV-C Chip form
GPCE2P064B-NnnV-QL02x Halogen Free Package — LQFP64
GPCE2P064B-NnnV-HS10x Halogen Free Package — SOP24

Notel: Code number is assigned for customer.
Note2: Code number (N=A-Zor0-9, nn=00 - 99); version (V= A - 2).
Note3: Package form number (x = 1 - 9, serial number).

© Generalplus Technology Inc. 21 Apr. 07, 2015
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LQFP64 Package Information

GPCE2P064B

D
01
Tnnrnnnoaneonnot
=5 & | =i
= | =
= . = 0
e + + e | w a
E ' E GAGE PLANE—
E ! E SEATING PLANE
16— = 33
IL?ILIlIIJLILIlIIJLILHIIJIJlIIJII
;l |
r i — -
P A = =
b .L_e r[
Dimension in mm
Symbol
Min. Typ. Max.
A 1.60
Al 0.05 0.15
A2 1.35 1.40 1.45
b 0.17 0.22 0.27
cl 0.09 0.16
D 11.75 12.00 12.25
D1 9.90 10.00 10.10
E 11.75 12.00 12.25
E1l 9.90 10.00 10.10
e 0.50 BSC
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 REF
0 3.5" REF
01 5.0° REF
62 12" REF
83 12" REF
R1 0.16 REF
R2 0.15 REF
© Generalplus Technology Inc. 22 Apr. 07, 2015
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9.2 SOP24 Package Information

RAAdAddARARA

THHEHT

N

HEHH

0.016typ.

0.030typ.

1
in
=t
T >
(] | b
(Y] ’J"_
o i \
il B\
X '|
} )
* |
\ ﬁ )
\\. ’J.-’
L
L
3
o
GAUGE PLANE 1 A
SEATING PLANE b’

=
Dimension in INCH
Symbol

Min. Typ. Max.

A 0.093 0.099 0.104

Al 0.004 - 0.012

D 0.599 0.600 0.614

E 0.291 0.295 0.299

H 0.394 0.406 0.419

L 0.016 0.035 0.050

6 0 - 8

© Generalplus Technology Inc. 23 Apr. 07, 2015
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10 DISCLAIMER

The information appearing in this publication is believed to be accurate.

Integrated circuits sold by Generalplus Technology are covered by the warranty and patent indemnification provisions stipulated in the
terms of sale only. GENERALPLUS makes no warranty, express, statutory implied or by description regarding the information in this
publication or regarding the freedom of the described chip(s) from patent infringement. FURTHERMORE, GENERALPLUS MAKES NO
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. GENERALPLUS reserves the right to halt production or
alter the specifications and prices at any time without notice. Accordingly, the reader is cautioned to verify that the data sheets and other
information in this publication are current before placing orders. Products described herein are intended for use in normal commercial
applications. Applications involving unusual environmental or reliability requirements, e.g. military equipment or medical life support
equipment, are specifically not recommended without additional processing by GENERALPLUS for such applications. Please note that

application circuits illustrated in this document are for reference purposes only.

© Generalplus Technology Inc. 24 Apr. 07, 2015
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Date Revision # Description Page
Apr. 07, 2015 1.2 Modify 5.1, 5.2, for package SOP24 25
1. Rename : “V33_REG” to “V3_REGO”, “V33_ADC” to “V3_ADC”
Dec. 25, 2013 1.1 23
2. Correct the value of V3_REGO at P2,P12,P13,P16 and P17
Sep. 25, 2013 1.0 Original 23
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