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1.

INTRODUCTION

The SNC712 is a high performance 16-bit DSP base processor with 16MIPS CPU
power. The internal 64K words hi-speed ROM already built-in a hi-performance
software voice synthesizer to provides lot of voice effects. Such as hi-decompression
engine to support from 1.5kbps ~ 32kbps compression rate for speech and music,
multi-channel voice synthesizer provides 12-channel wave-table melody, or support
foreground 1.5kbps~32kbps and background 4-channel wave-table melody.

The standard microprocessor interface allows SNC712 to extend its memory
capability, or connect external device. We also built-in a Low Voltage Detector circuit
for power management and a USB 1.1 interface (support mass-storage class) for
communication with PC.

2. FEATURES
¢ Power supply: 9 Interrupt Sources
2.4V ~ 3.6V (for 2 batteries application) — 5internal interrupt (TO, T1, T2,
3.6V ~ 5.1V (for 3 batteries application) RTC and USB)
Built-in regulator for DSP core — 3 external interrupt (P3.0~P3.2)
Built-in 16-bit DSP core — 1 DA interrupt
Software-based voice/melody I/O Ports: 27 1/0O pins (P1.0~P1.15,
processing P3.0~P3.10)
Rich Function Instruction Set ROM size: 64K*16 bits
16 MIPS CPU performances under RAM size: 4k*16 bits
16MHz — 4K*16 SRAM size for general
¢ Clock system purpose
—  BMHZ crystal for hi-speed system Three 8-bit timers with auto-reload
clock function
— 32768HZ crystal oscillator for RTC Programmable watchdog timer
and low-speed system clock Two voice/melody channels or 8
¢ Extension bus channels wave-table melody
— Word-Mode bus interface Built in PWM direct drive circuit output
— 3 chip select pins for external Sampling Rate: 8KHz ~16KHz
devices (such as ROM, Flash, Built-in software voice synthesizer for
SRAM etc...) multiple bit-rate solution
—  Maximum 192M-bit addressing USB 1.1 interface provided
capability Low Voltage Detector
Low Voltage Reset
Ver 1.3 Date: 2008/5/30
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3. PIN ASSIGNMENTS

Symbol Descriptions No. of PIn | Pin Count
VDDA Power for OSC 1 1
PWMVDD Power for PWM 2 3
VDDIO Power for Regulator 1 4
VDDIO Power for portl & port3 1 5
VDDIO Power for EAO~DA22 & EDO~ED15 2 7
VSSA GND for OSC 1 8
PWMVSS GND for PWM 2 10
VSSIO GND for 10 4 14
CvDD Power + for core 2 16
CVSS Power - for core 1 17
VOUT Regulator voltage output 1 18
XIN High speed clock crystal input / RC-type 1 19

oscillator input
XOUT High speed clock crystal output / RC-type 1 20

oscillator input
LXIN Low speed clock crystal input 1 21
LXOUT Low speed clock crystal output 1 22
CKSEL Crystal/RC-type oscillator select for high speed 1 23

clock
USBSEL Mess storage / Vender class select pin 1 24
BPO PPDAC output 1 1 25
BNO PPDAC output 2 1 26
RSTB Chip reset 1 27
TEST For test only 1 28
EAO~EA22 Address bus of extension bus 23 51
EDO~D15 Data bus of extension bus 16 67
WR\ Write signal of extension bus 1 68
RD\ Read signal of extension bus 1 69
D+ USB Data + 1 70
D- USB Data - 1 71
PWR+ USB power + 1 72
PWR- USB power - 1 73
P1.0~P1.15 General I/O port P1.0~P1.15 16 89
P3.0~P3.10 General I/O port P3.0~P3.10 11 100

P3.0: INTO pin of UART interface
P3.1: INT1 pin of UART interface
P3.2: INT2 / IR output

P3.3: NCSB

P3.4: CLE

P3.5: ALE

P3.6: R/B\

P3.7: WPB

P3.8: CS3/EA23

P3.9: CS2

P3.10: CS1

Ver 1.3

Date: 2008/5/30




“ ) “ > “ SNC712
NAT AN\ 1§\ 16-Bit Voice Processor

4. MEMORY
4.1 Internal ROM

SNC712 provides hi-compression algorithm to compress voice data in order to save
more memory size. So all the de-compression program has be built at the internal
ROM of SNC712 and system will reserved some necessary ROM space for those
de-compression program automatically once user active the de-compression function.
There are totally 64K words of SNC712 internal ROM, user can built-in his own
program in the internal ROM for his application except necessary space for
de-compression program.

4.2 Internal RAM
The internal totally 4K words RAM and the SRAM regions 0xAOOO~OxAFFF are
reserved for system and user’s application.

0x0000 \
No Used

Ox9FFF
0xA000

Reserved for System
& User 4KW

OXAFFF /

5. Clock System

SNC712 is a dual clock system that it provides high-speed clock (6MHz crystal up to
16MHz) and low-speed clock (32768Hz). The SNC712 use internal PLL to up sample
clock speed to 16MHz.

The PLL of SNC712 is always enabling in internal circuit.

Ver 1.3 5 Date: 2008/5/30
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5.1 Normal Mode

The normal mode means CPU main clock source comes from 16MHZ hi-speed clock
source, so SNC712 is run in full speed. There have one pin option “CKSEL". It is
hi-clock input source select pin. High is ROSC clock source input and low is 16MHz
clock source input. Currently the SNC712 only support 16MHz clock source input.

5.2 Low-speed mode

This is a special operation mode of SNC712, the hi-speed clock is disabled and main
clock of SNC712 comes from low-speed clock source (32768HZ). It will save much
power consumption when chip works on the low-speed mode and the low-speed clock
can select 32768HZ crystal for clock source.

5.3 Stop Mode

In stop mode, all the system clocks are stop (16MZH & 32768HZ) and chip entry a very
low power consumption state. Chip will wake-up from stop mode once any IO state
change or external interrupt occurs.

5.4 Watch Mode

This mode is for some real time clock application, users have to add a 32768HZ crystal
to realize RTC function. Considering to saving power consumption, user should stop
the hi-speed clock source (16MHZ) and enable the low-speed clock source. Then chip
will entry power down mode but the low-speed clock still working and wake-up chip
when the RTC period is happened in order to fresh the RTC timer.

There are three options for RTC interrupt periods, users can select 0.25sec/0.5sec

and 1sec through the RTC control register.
If chip is in power-down mode and interrupt enable is active for RTC, then chip will be
wake-up from power-down mode per 0.25/0.5/1 second.

6. POWER ON RESET

When “L” level appears on RESET PIN, the chip will enter RESET state.

After reset, the chip does not execute the first instruction until counting 2*' clock cycles.
It takes around 8.2ms at 16MHz. (crystal for clock source), and the location of the first
instruction after RESET is 0x000000. In additional, all the contents of SRAM will be
unchanged during RESET stage.

Note: All the contents of SRAM data will be set to 0x00 in Sonix standard code after reset

Ver 1.3 6 Date: 2008/5/30
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7. /O PORT

SNC712 provides totally 27 1/0 pins (P1.0~P1.15, P3.0~P3.10). The input pull-high
resistor of each pin can be programmed by port pull-high register and the direction of
I/O port is selected by port direction register. The I/O port P1.0~P1.15 can wake the
chip up from the stop mode and watch mode.

These 27 programmable 1/O pins provides not only a simply input/output function that
also can configure to be chip select pins of extension bus. For the detail please refer to
following sections.

The internal structure of I/O pins is showed in Figure-1.

Pull-Up
Resister
In/Out
Pull-Up Control
Select >
I/0
PAD

| Data Gate
to internal
bus

In/Out
Control

I/O Configuration of Portl and Port3
Figure-1

In some applications (e.g., Infra Red, IR), an output port needs to be modulated a carry
signal. In the cases, the routine of modulation will occupy too many CPU computations.
Thus, a modulation circuit is built in chip to reduce CPU'’s loading.

IREN

P3.2
D I/0 Pad

overflow

Timer2

Figure-3

Ver 1.3 7 Date: 2008/5/30



\1 “ “ SNC712
ANy \ .A 16-Bit Voice Processor

The modulation function will be active when the control bit “IREN” set to “1”. And
setting timer2 can generate the frequency of carry signal.

8. TIMER/COUNTER

SNC712 provides three 8-bit timer/event counters (TO/T1/T2). Each timer is 8-bit
binary up-count timer with pre-scalar and auto-reload function. Timer 0 (TO) was
used when voice playing, so user should avoid to use TO.

il
nC Time Out
8-bit ]
system clock /2 MUX ™ ey
ik Up-Counter
. A comparator
L]
/256 !
clear
Pre-scalar Enable T
Auto-reload
Figure-4

9. PWM Audio Output

A PWM Direct Drive circuit is built-in SNC712. The maximum resolution of PWM is 11
bits. Two huge output stage circuits are designed in SNC712. With this advanced
circuit, the chip is capable of driving speaker directly without external transistors.

10. Low Voltage Detector

SNC712 built in a low voltage detector for power management. It provides four
different detect level, 2.3V, 2.5V, 2.8V and 3.1V. User can set an expect detect level
through the PCR control register and polling the acknowledge bit to get the current
power level is higher or lower then the detect level. Each detect level is designed by
schmitt trigger architecture, that's means each detect level has a detect window.

For example, the detect window of detect level 2.3V is 2.24V ~ 2.36V. When the VDD
power down below 2.24V, the detect bit of PCR register will be set to 1. Once VDD
power is recovered and must be higher then 2.36V, then detect bit is clear by system.

Ver 1.3 8 Date: 2008/5/30
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SONIX

Detect level |Voltage window of schmitt trigger

2.3V 2.24V ~ 2.36V

2.5V 2.44V - 257V

2.8V 2.72V ~ 2.88V

3.1V 3.01V ~ 3.19V

11. EXTENSION BUS

SNC712 built-in a standard 8080/6800 micro-controller interface to extends the
memory capability through the extension bus. In additional, SNC712 provides word
mode access bus for external memory device in order to improve the efficiency.

This extension bus also allows users to connect different external devices for his own
application, such as ROM, RAM, LCM, NOR flash etc.

There are 3 chip select pins for external devices, so totally SNC712 can connect 3
different devices. The maximum addressing capability of each external device is 64M
bits. User can put his program into each external memory device.

11.1 Word Mode Connection

Most of hi-density memory provides word mode access. SNC712 just support word
mode access bus. The connection diagram is shown as bellow. In word mode bus
access, SNC712 can fetch a complete OP code or data through the 16-bit width bus at
one time, and it is helpful to improved the CPU efficiency when CPU running the
program from external memory device.

Device No. Start address End Address Memory Size
Internal ROM 0x0000000 Ox000FFFF 64K words
Reserved 0x0010000 Ox01FFFFF 1984K words
Reserved 0x0200000 Ox03FFFFF 2M words
1" external device 0x0400000 OXO7FFFFF 4M words
2" external device 0x0800000 OXOBFFFFF 4AM words
3" external device 0x0C00000 OXOFFFFFF 4AM words

Table-1 Addressing Capability (Word Mode)

Ver 1.3
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EAO~EA21
EA[0..21] | AO~A21
EDO~ED15
ED[0..15] Q[0..15]
RD\ p OE
CS1\ - CE\
BYTE —O
VDD

Flash Memory Word Mode Connection with 64Mb

T

< DataBus ED[O0 : 15] >
DEVICE#3 DEVICE#2 DEVICE#1
64Mb 64Mb 64Mb
SNC712

T

Address Bus EA[0 : 21]

T
|

CS3\

Cs2\

Note : In 64Mb mode, the pin EA22 is invalid.

Cs1\

Total Support 192Mb

Ver 1.3
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11.2 Memory Extend

SNC712 also provides a special function that it allows to extend the addressing
capability of CS2 from 64M-bit up to 128M-bit. The address pin “EA22” will as the
128M-bit address pin when user enable bit 13 of register EBCR. In additional, when bit
13 of register EBCR is enabling, the CS3 pin is invalid.

SNC712 128M Bits FLASH
EAO~EA22
EA[0..22] AO~A22
EDO~ED15
ED[0..15] Q0..15]
RD\ » OF
cs2\ > CE\
BYTE —O
VDD

Flash Memory Word Mode Connection with 128Mb Memory

< Data Bus ED]0..15] >
DEVICE #2 DEVICE #1
128Mb 64Mb
CE\ CE\
SNC712 EA22 ‘ ‘ ‘ T
Address Bus EA[0..21] >
CS2\
CS1\

CS1 connect to 64Mb flash and CS2 connect to 128Mb flash

Ver 1.3 11 Date: 2008/5/30
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12. USB INTERFACE
The SNC712 provides a USB 1.1 interface, user can download/upload data from/to PC

through this USB interface. It supports control transfer and bulk transfer.
SNC712 provides twin buffers for data or command transition and the buffer size of
those twin buffers is 64bytes.

Ver 1.3 12 Date: 2008/5/30
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13. APPLICATION CIRCUIT

13.1 Application circuit with USB

vz SNCT712A
VDD3V
° cvDD 41 vbDIO
1 1 57 CVDD
cs c1 cvbD
EAO
coND | 0auF 0.1uF 087
R1 VDD3V 86 | VOUT EAL
220K 47| vDDIO EA2
c3 89 CVSs EA3
RSTB -I||—: VssIo EA4
0.1uF VDDA 100 | 0 Eﬁg
ca = GNDA__ 95
0.1uF VSSA e
— M RSTB EA9
= >%—— USBSEL EA10
85 EAl1l
R2 -I||7 CKSEL EAL2
EA13
VDD3V. VDDA ) EAL4
10 '|||7 TEST EA15
EA16
co c10 Enie
R3 CAP 0.1uF '||H cs 96 | n Enls
GND GNDA 20pF EA19
— n o2
10 6MHz B
RS -I||—| el 97 xout
VDD3V. CVDD 20pF
34 EDO
EDO F3e—Fp1
v c16 c17 o % Lan e v
CAP 0.10F 20pF v2 37 ___ED3
R8 32768Hz EDS 743 FDa
GND CGND EB‘S‘ 44 ED5
10 -I| £1s 91 Lxout ED6 —f‘g Eg?
ED7 [3——p5
VDD3V 200F 1—3; PWMVDD EDS Eoy
o PWMVDD EDY =510
SPEAKER ED10 75— Fp11
c20 c15 80 | uior Eou [s7__eo2
47uF/10V_] 0.1uF 83 58 ED13
‘| BUO2 ED13 [ 29— ED1x
Epia 22 ED14
21 Pwmvss Ep1s (00 —EDIL
|||_1: PWIMVSS o I
VDD3V 6| ooi0 RD 221
VDD4.5V VDD3V . VssIo 7°—||I-
U1 APL1117-33VC c18 o4 Ei-g
3N vour -2 0-1uF o—3H P12
— 00— P13
2 = o—2 p1a pwRs+ [-24—VDDA
(U] O0—551 P15
c1 2 o - o2 e o |88 D+
O—=1 P17
0.1uF TUFIBV o 0.1uF 47UFI16V o2 ore o le2 D
O—=1 P19
o1 b1 PR, |81 GNDA_
C—5 PL1L
O—6 | PL12
O—7 PL13
O—2o— P14 cuad R
o—81p115 EEESUWL,E RN
© £2220%x=20035 O
VODUSE -|||—11 vssio S SHN@shoRwess p
Please S PPRErEReRER 2
reference next R3 glg @
a e 1.5K
pag =
) p—
Ol -
PC5V
RG R7__ D
Pt
GNDA
E
F6— cnpa us
__ .
Mini USB s s At 42— EALE
3 Al4 BYTE_ [ || O VDD3V
A13 GND [z —| J
f AL2 QI5/A1 |53 Eg%s
0 All Q7 [Z ED14
R4 120K R5 240K A10 Q14 175 ED6
PC5V g | A9 Q6 71 ED13
9 9| A8 Q13 26 FD5
c 010 AL 5 39——Fo1
1 A20 Q12 o —epr
&4 \ 38 ED4
s VD3V, WE§ Q4 737 VDDV
S AZL RESET_ MX29LV640T/B vee M6 EDil
3 VDD3V, A2l Q1 F35—Fp3 c7
I o WP_/ACC Q3 37 ED10 CAP NP
S arg F—15| RY/BY_ QL0 H3—Fp5
17 AL8 Q23> Fbo
g | ALY Q931 Fb1
9 | A7 Ql 73 Fps
0| A6 Q8 9 EDbo
1| AS Q0 58 RD\
S5 A4 OE_ 57
23 | A3 GG 2=l
24 | A2 CE_ 95 FA0
Al A
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Mini USB Connector Description :

VDDUSB
R3
1.5K
J18
1 PC5V
2 R
3
4 GNDA
5«
6 GNDA
Mini USB
Pin No. Description
1 VBus
2 D-
3 D+
4 ID
5 GND
6 Shell

Notel - For SNC712, please NC pi

n 5 of mini USB.

Note2 : For SNC712, please connect shell of mini USB to analog ground

Ver 1.3
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13.2 Application circuit without USB

SNC712A

VDD3V
vobio [
c6
r0 = I 0.1uF
EAL o —=
EA2 = -
EA3 —
EA4 EAS
EA5 [Fo—Fac
EA6 EA7
EA7 51—
EAB I 3 EA
EAY T8 F
EALO e
EALL [e5—F
EAL2 or—F
EAI3 [55—A
EAL4 P51 FAlS
EALS M7 FAl6
EAL6 M3 FAL7
EALT -67—EATH
EALS [ EADS
EAL9 [ EAZD
EA20 [ ol
EA2L 75 EA22
EA22
EDO gé—
EDI [52
ED2 35
ED3 [
ED4 |23
ED5 [
ED6 [
ED7
ED8
ED9
ED10 [
EDIL g7
ED12 (25
ED13 [—2o
ED14 [35
ED15
—138  wR
WR Ho—Rpr
WR 39RO\
Vvssio —|7° [I
wRs |24 VDDA
b+ |98 RS 1.5K]
o le2_Rr? 15K
pwR. 9L __GNDA

u2
VDD3V
£¥Bb 4 cvop
cs —Lc1 L 8 ]cwp
conp | oaur | oauF 87
R1 vooav  "gs 33370
220K 47
c3 i 57 CVss
RSTE Vssio
0.1uF VDDA_100 |,
ca = GNDA 05
0.10F VSSA
L BSB_ 90 | oo
- »—=— USBSEL
R2 -I||7’35 CKSEL
VDD3V VDDA
10 -I||72 TEST
co c10
a3 cAP 0.1uF e % |0
GND | | GNDA 20pF
Y1
10 6MHz
RS I||—| el T xout
VDD3V cvbD 20pF
10 c12 98
c16 c17 '|| LXIN
cAP 0.1uF 20pF Y
R8 [ 32768Hz
GND | | CGND
10 -I| £ 91| xout
= 20pF 81
vooav  E— Y
PWMVDD
SPEAKER
€20 c15
BUOL
| 47uFA0v_| 0.1uF 83 | BUOY
191 Pwivss
.|||_J: PWNVSS
VDD3V 16
VDD4.5V VDD3V vobIo
3
U1 APL1117-33VC cis . gi'g
2N vouT 0-1uF o—2 P12
o = I e
z 22 .
c1 2 o B3 P15
c3 ca TN Si-?
0.1UF TUF/16V 0.10F 470F/16V D% o
O—55 P19
DT P1.10
DTS P1.11
O0—g PL12
0—=- PL13
O—g PL14
o—"p1as
-I||—11 vssio
us
N A5 Al6 2? FATG
= Al4 BYTE_ 75 VDD3V
5 A13 GND [z
= AL2 QISIAL 3
EAL AlL Q7 [
= A0 Q4 |
E A9 Q6 7
TN A8 Q13 |
EA20 A19 Q5 [39
T A20 Ql2 S5
VDD3Y,, ‘évggET vQA 37 OVDD3V
EA2L MX29LV640T/B cC 736 T
VDD3Y, 4| A2 Qll 735 c7
= wp_/AcC Q3 37 O | CAPnP
eats T3 RY/BY Q10 |3 ==
EAl7 17 | A18 Q2175 B
EA7 g | AL Q9 737
EA6 o | A7 Q1 750
EAS 0 | A6 Q8 79
EA4 21| AS Q0 778
E 22 | A OE_|757
EA2 23 | A3 GND 756
EAL 24| A2 CE_25
= AL A0

Notel: If user doesn’t need USB function, the D+ pin and PWR+ pin must connect
to 1.5K resistance to analog VDD, the D- pin and PWR- pin must connect to
15K resistance to analog ground.

Ver 1.3
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14. ABSOLUTE MAXIMUM RATINGS

Items Symbol Min Max Unit.
Supply Voltage Vpp-V -0.3 \%
Input Voltage ViN GND-0.3 | Vppt+0.3 V
Operating Temperature Top 0 55 °C
Storage Temperature Tste -55.0 125.0 °C
15. ELECTRICAL CHARACTERISTICS
Item Sym. | Min. | Typ. | Max. | Unit Condition
Operating Voltage Voo | 2.4 - 3.6 \%
Vpp | 3.6 - 5.1 V
Standby Current note1 Issy - 2.0 uA |Vpp=3V, no load
Operating Current loPr - 10 mA |Vpp=3V, no load
Pull-Up resistor of P1, Rpu - 800 - KQ |Vpp=3V, no load
P3.0~p3.10
Input current of P1, P3 I - - 10.0 | uA [Vpp=3V,V|y=3V
Input Schmitt-trigger - 15| 25 - V  |Vop=5V
window
Drive Current of P1, lop - 4 - mMA |Vpp=3V,Vp=2.4V
P3.0~P3.10
Sink Current of P1, los - 6 - mA |Vpp=3V,V=0.4V
P3.0~P3.10
Drive Current of OE, WE lob - 12 - mA [(Vpp=3V,Vo=2.4V
Sink Current of OE, WE los - 10 - mA |Vpp=3V,Vp=0.4V
Drive Current of Buol lop | 360 | 450 - mA |[Vpp=3V,Buol=1.5V
Sink Current of Buol los | 360 | 450 - mA [Vpp=3V,Buol=1.5V
Drive Current of Buo2 loo | 360 | 450 - mA |Vpp=3V,Buo2=1.5V
Sink Current of Buo2 los | 360 | 450 - mA [Vpp=3V,Buo2=1.5V
Oscillation Freq. (crystal) | Fosc | - 16 - MHz (Vpp=3V
Regulator output voltage | VRO | 2.6 - 2.8 V |VDD>=3.6V
Regulator supply current IRS - - 20 | mA |VOUT=2.6~2.8V
Reset Pin Input 168 - |[(381| V |vDD=5V
Schmitt-Trigger Window
Notel : Standby Current : USB Turn Off
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BONDING PAD
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DISCLAIMER

The information appearing in SONiX web pages (“this publication”) is believed to be
accurate.

However, this publication could contain technical inaccuracies or typographical errors.
The reader should not assume that this publication is error-free or that it will be
suitable for any particular purpose. SONiX makes no warranty, express, statutory
implied or by description in this publication or other documents which are referenced
by or linked to this publication. In no event shall SONiX be liable for any special,
incidental, indirect or consequential damages of any kind, or any damages whatsoever,
including, without limitation, those resulting from loss of use, data or profits, whether or
not advised of the possibility of damage, and on any theory of liability, arising out of or
in connection with the use or performance of this publication or other documents which
are referenced by or linked to this publication.

This publication was developed for products offered in Taiwan. SONiX may not offer
the products discussed in this document in other countries. Information is subject to
change without notice. Please contact SONiX or its local representative for
information on offerings available. Integrated circuits sold by SONiX are covered by
the warranty and patent indemnification provisions stipulated in the terms of sale only.
The application circuits illustrated in this document are for reference purposes only.
SONIX DISCLAIMS ALL WARRANTIES, INCLUDING THE WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. SONIX reserves the right
to halt production or alter the specifications and prices, and discontinue marketing the
Products listed 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 SONIX for such application.
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