














































































YMF715 
-----

Master Volume Leh (R/W): 

Index D7 D6 D5 D4 D3 D2 D1 DO 

07h MVLM - - - MVL3 MVL2 MVL1 MVLO 

This register specifies the master volume of left channel. 

MVLM... Setting to "I" to this bit makes Master Volume Left Channel muted. 

MVL3-0... These bits determine the attenuation level of Master Volume Left 

Channel by -2dB step. When all bits are set to "O", volume is maximum 

(OdB) and when all bits are set to "I", volume is minimum (-30dB). 

default: 07h (-14dB) 

Notice) 

During the power on reset and power down/save mode, master volume is automatically 

muted, so all audio sources can not be heard. In resuming from power down/save mode, it is 

still muted. 

Master Volume Reh (R/W): 
Index D7 D6 D5 D4 D3 D2 D1 DO 

08h MVRM - - - MVR3 MVR2 MVR1 MVRO 

This register specifies the master volume of right channel. 

MVRM... Setting to "I" to this bit makes Master Volume Right Channel muted. 

MVR3-0.. . These bits determine the attenuation level of Master Volume Right 

Channel by -2dB step. When all bits are set to "O", volume is maximum 

(OdB) and when all bits are set to "I", volume is minimum (-30dB). 

default: 07h (-14dB) 

Notice) 

During the power on reset and power down/save mode, master volume is automatically 

muted, so all audio sources can not be heard. In resuming from power down/save mode, it is 

sti ll muted. 

MIC Volume (R/W): 

Index D7 D6 D5 D4 D3 D2 D1 DO 

09h MICM - - MCV4 MCV3 MCV2 MCV1 MCVO 

This register specifies the master volume of MIC. 

MICM ... 

MCV4-0 ... 

default:88h 

Setting to" I" to this bit makes Mic Volume muted. 

These bits determine the gain level of Mic volume by - J .5dB step. When 

all bits are set to "O'', volume is maximum(+ l 2dB) and when all bits are 

set to "l ",volume is minimum (-34.SdB). 
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Miscellaneous: ~--- ... -·-· -

Index 

OAh 

VEN ... 

MCSW .. . 

MODE ... 

VER2-0 ... 

default:82h 

D7 

VEN 

D6 D5 D4 D3 D2 D1 DO 

- - MCSW MODE VER2 VER1 VERO 

This bit enables the hardware volume control. Default is VEN="!". 

This bit determines whether Reh of Mic input or loopback of monaural 

output is connected to AID. This will be useful to support the echo 

cancellation. When "O" is set to this bit, Reh of Mic input is selected. 

This bit indicates the SB or WSS mode. If MODE=O, it is the SB mode. 

This bit is read only. 

These bits indicate the version of OPL3-SA3 and read only (VER2="0", 

VER!="!", VERO="O"). 

WSS DMA Base counter (R/W): 

wss 

Index D7 l D6 l D5 I D4 l D3 l D2 l D1 I DO 

OBh Playback Base Counter (Low) 

OCh Playback Base Counter (High) 

ODh Recording Base Counter (Low) 

OEh Recording Base Counter (High) 

These registers are to load the value to WSS DMA base counter and read out the present 

value. Initial value is FFh. 

In case of loading the value, both high and low bytes are loaded to internal DMA counter 

when the high byte is written. The value set to this register is "(the number of transfer 

byte) -1" that is same as WSS CODEC indirect register OEh, OFh, I Eh and I Fh. 

When read these registers, the present value of DMA base counter is read out. 

These registers are used mainly to support the suspend/resume feature that is very 

important for Notebook PC application. 

lnterru_i::>_t Scan OU tr in (R /W ): 
Index D7 D6 D5 D4 D3 D2 D1 DO 

OFh - - - - - STI SCI SPI 

Use the bits in this register to set WSS interrupt-flags(WSS CODEC indirect Register, index 

18h, D6-D4 bits). 

STI... " I" in this bit means TI=" I" and corresponding IRQ active. 

SCI... 

SP!... 

default:OOh 

Notice) 

"I" in this bit means CI=" I" and corresponding IRQ active. 

"I" in this bit means PI=" I" and corresponding IRQ active. 

To make IRQ active, it is necessary to set "I" to WSS CODEC indirect register index OAh 

IEN bit. 

"T j l. 

-~ ... ' "' 
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YMF715 
Soun d Blaster com_p_atibilit_y_ Internal State Scan out /in (R/W): -......... ~. 

Index D7 D6 D5 D4 D3 D2 D1 DO 

10h SBPDA - - - SS SM SE SBPDR 

SBPDA ... Sound Blaster Power Down Acknowledgment: "I" in SBPDA acknowledges 

that OPL3-SA3 is ready for scanning internal state data in/out or for power 

down operation. This flag is read-only. 

SS... Scan Select : Set "I" in this bit when reading or writing internal state. 

Set "O" for normal operation. 

SM... Scan Mode: Setting"!" in this bit means the internal state's are read(out). 

Set "O" for write(in). 

SE.. . Scan Enable : "I" to "O" transition in this bit clocks the shifting internal state 

scan data out I-bit at a time. 

SBPDR .. . 

default:OOh 

Sound Blaster Power Down Request : "I" in this bit inhibits further DMA 

requests and have the internal state begin shutdown procedure. "I" in 

SBPDA signals the shutdown procedure completion. 

Sou nd Blaster com_.e_atibili!.Y_ Internal State Scan Data (R/W): 
Index D7 l D6 l D5 l D4 l D3 

11 h SCAN DATA 

SCAN DAT A ... Data port for internal state scan data in/out. 

default:OOh 

Notice) 

l D2 l D1 l DO 

The Sound Blaster compatibility internal state scan out/in sequence are shown m the 

following Fig.9-1 . 
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YMF715 
i} Scan Out 

SBPDA=O 
: not ready for scanning 

internal state data 

: inhibit funher DMA, 
SBPDR=l 

internal state shutdown 

u 
SBPDA=l 

: ready for scanning 

internal state data 

SM=! 

SS=! 

: internal state read out 

: reading internal state 

r · ·-· · -·· ··- · ·- · ·-··-··-~ ""'\ 

SE= 1-0 : shifting internal state 

scan data out I-bit at a time 

Scan Data (Read) 

8 times 

: internal sta e 

scan data out 

· · -· · -··-··- ·· -) 
: -··-· ·:-::::-:.::-··-··-··-··-, 
L • • - •• - • • - • " - ... - • ·- •• -· ·-•' 

+ 
:-··- ··.--::: :-:.::-·. -·· -··-··-, 
L - - - • - - • • 1· . -----. -.. -.. -. ' 

Suspend Prepareration 

N times 

\1 fA\[M]fA\[hlfA\ 
~ -- --

I '--
ii} Scan In -i 

SBPDA=O 

SBPDR=l 

u 
SB PD A= I 

SM=O 

SS=! 

: not ready for scanning 

in tern al state data 

: inhibit funher DMA, 

internal state shutdown 

: ready for scanning 

internal state data 

: internal state write in 

: writing internal state 

r··-··-·· · · -··-··-··-··-1 ""'\ 

Scan Data (Write) 

SE=l-0 

: internal state 

scan data in 

: shifting internal state 

scan data in I-bit at a time 

8 times 

N times 

L. • • - • ·- •• -- · -·· -· · - • • - - - - - · 

+ :-·--·-:-::::-:.::-----·-------, 
L---··-·· 

SM=O 

SS=O 

SBPDR=O 

Resume Completion 

N=28 byte (Total Scan Data=2 l 8 bit(27 byte X 8+2bit)) 

Fig. 9-1 Sound Blaster compatibility Internal State Scan out/in Sequence 
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YMF715 
Digital Block Partial Power Down (R/W): ·---~-~ 

Ana 

Index D7 D6 D5 D4 D3 D2 D1 DO 

12h JOY MPU MCLKO FM WSS_R WSS_P SB PnP 

This register specifies the partial power management of the digital portion. This function is 

to spare power dissipation in unneeded blocks. 

JOY... Setting this bit to "1" makes the Joystick portion in power down mode. Note 

that the Joystick portion must be re-initialized by writing any value to the 

Joystick port after resuming from the Joystick portion power down mode. 

MPU ... 

MCLKO 

FM .. . 

WSS_R ... 

WSS_P .. . 

SB ... 

PnP ... 

default:OOh 

Setting this bit to "1" makes the MPU401 portion in power down mode. 

when set to "l ", Master Clock(33.8688MHz) is disable, which appears on 

the pin MP9(SEL= 1,3,4,7). 

when set to "O", normal operation is active. 

Setting this bit to "1" makes the internal FM(OPL3) portion in power down 

mode. 

Setting this bit to " I" makes the WSS recording portion in power down 

mode. 

Setting this bit to "1" makes the WSS playback portion and the digital 

loopback portion in power down mode. 

Setting this bit to "I" makes the Sound Blaster compatible portion in power 

down mode. 

Setting this bit to" I" makes the PnP portion in power down mode. 

log_ Block Partial Power Down (R/W): 
Index D7 D6 D5 D4 D3 D2 D1 DO 

13h - - - FMDAC ND D/A SBDAC WIDE 

This register specifies the partial power management of the analog portion. The respective 

outputs of the blocks which are to be disabled should be muted beforehand. 

FMDAC.. . Setting this bit to "l" makes the FMDAC portion for the internal FM(OPL3) 

or external synthesizer(OPL4-ML) or ZV port etc. in power down mode. 

AUX2 should be muted via register before setting the FMDAC portion to 

power down. 

ND ... 

DIA ... 

SBDAC. .. 

WIDE ... 

default:OOh 

Setting this bit to "I" makes the ND portion for the WSS recording in 

power down mode. 

Setting this bit to "I" makes the D/A portion for the WSS playback in power 

down mode. WSS CODEC indirect register, index 06h and 07h, LOM and 

ROM bits must be" I", before doing this. 

Setting this bit to " l" makes the SBDAC portion in power down mode. SB 

master volume should be muted via register before setting the SBDAC 

portion to power down . 

Setting this bit to " I" makes the Wide Stereo(3D Enhanced Control) portion 

in power down mode . The 3D Enhanced parameter registers at index 14, 15, 

and l 6h must be OOh, when doing this. 

' I I 

·J 
1 
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Notice) 

In the partial power down mode, master volume is not muted, so all analog input sources and 

enabled digital sources (i.e . FM, SB, WSS etc.) can be heard. Note that AUX2 inputs are 

exceptions in this regard since setting FMDAC bit inhibits the inputs altogether. 

3D Enhanced control(WIDE) (R/W): 

Index D7 D6 D5 D4 D3 D2 D1 DO 

14h - WIDER2 WIDER1 WIDERO - WIDEL2 WIDEL 1 WI DELO 

This register specifies the wide level of the 3D enhanced control. 

WIDER2-0... These bits determine the wide level of 3D enhanced control on Right 

Channel by 8 step (if WIDER2-0=0, 0%, and WIDER2-0= 7, I 00% ). 

WIDEL2-0 ... 

default:OOh 

These bits determine the wide level of 3D enhanced control on Left 

Channel by 8 step (if WIDEL2-0=0, 0%, and WIDEL2-0=7, 100%). 

3D Enhanced control(BASS) (R/W): 

Index D7 D6 D5 D4 D3 D2 D1 DO 

15h - BASSR2 BASSR1 BASS RO - BASSL2 BASSL1 BASS LO 

This register specifies the bass level of the 3D enhanced control. 

BASSR2-0 ... 

BASSL2-0 .. . 

default:OOh 

These bits determine the bass level of 3D enhanced control on Right 

Channel by l.5dB step(Max. 10.5dB). 

These bits determine the bass level of 3D enhanced control on Left 

Channel by l.5dB step(Max. I 0.5dB). 

3D Enhanced control(TREBLE) (R/W): 
Index D7 D6 D5 D4 D3 D2 D1 DO 

16h - TRER2 TRER1 TR ERO - TREL2 TREL1 TRELO 

This register specifies the treble level of the 3D enhanced control. 

TRER2-0... These bits determine the treble level of 3D enhanced control on Right 

Channel by l.5dB step(Max. I 0.5dB). 

TREL2-0 ... 

default:OOh 

Notice) 

These bits determine the treble level of 3D enhanced control on Left 

Channel by l.5dB step(Max. I 0.5dB ). 

The 3D Enhanced control parameter registers at index I 4h, I Sh and I 6h must be OOh, when 

doing the Wide Stereo portion in power down mode (setting SA3 control register, index 13h, 

WIDE bit to ;' I"). 
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YMF715 
Hard ware VI oume I t t Ch n erru_E.! anne IC f on !.9_ura ion (R/W) .• . . 

Index D7 D6 D5 D4 D3 D2 D1 DO 

17h - - IRQ-B MV IRQ-A MV - . . . 
The Hardware Volume can source interrupt. This regi ster indicates which interrupt 

channel will be used. If IRQ-A MV=" l ",assigned to IRQ-A. 

default:OOh 

Notice) 

Writing to the other bit positions is invalid, though the bits remarked * (D2-DO) will 

retain written values. D3, D6 and D7 will always returns "O" when read. 

9-2. Joystick 
port D7 D6 D5 

xxh JBB2 JBB1 JAB2 

JACX ... Joystick A, Coordinate X 

JACY .. . Joystick A, Coordinate Y 

JBCX .. . Joystick B, Coordinate X 

JBCY ... Joystick B, Coordinate Y 

JAB!... Joystick A, Button I 

JAB2 ... Joystick A, Button 2 

JBB I. .. Joystick B, Button I 

JBB2... Joystick B, Button 2 

Notice) 

D4 D3 D2 D1 DO 

JAB1 JBCY JBCX JACY JACX 

The Joystick portion must be re-initialized by writing any value to the Joystick port after resuming 

from the power down/save or the Joystick portion power down mode. 

9-3. MODEM 
The following pins are for MODEM interface with PnP supported. 

/MCS. .. chip select (eight consecutive byte VO) 

MIRQ... interrupt signal 

And MIN is the analog input to mix the telephone line. 

MIN.. . analog input 

9-4. CD-ROM 
The following pins are for IDE CD-ROM interface with PnP supported. 

/CDCSO ... chip select for CD-ROM 

ICDCS I ... chip select for CD-ROM 

CDIRQ ... interrupt signal 

Other signals needed for CD-ROM must be generated by the external P ALs, which is described in 

section 1-3. 
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• Electrical Characteristics 

Absolute Maximum Ratinqs 

'------~--- . . : 'j 
. 'L .J 

-·-- --

Item Symbol Minimum Maximum Unit 

Power Supply Voltage (Analog/Digital) Yoo V ss·0.5 V55+7.0 v 
Input Voltage VIN V ss·0.5 V00+0.5 v 
Output Voltage YoUT Yss·0.3 V00+0.3 v 
Input Current I1N -20 20 mA 

Storage Tem~rature TSTG -50 125 ·c 
Note : V 00=DV 00=A V 00, V ss=DV ss=A V ss=O[V] 

Recommended Operating Conditions 
I '"T 

Item Symbol Min. I Typ. I Max. Unit 
I I 

Power Supply I (Analog) A Yoo 4.75 I 5.00 I 5.25 v 
I I 

.. .... ?. .. .Q.Y. .. ~r.~~.'. ................ Q?.!.g!.~~n .......................... .... P.Y.P.R ..... 4.75 I 5.00 I 5.25 v 
·················· ······ ··T ······················ ···T ········ ············ ······ 

Power Supply 2 (Analog) A Yoo 4.75 I 
I 

5.00 I 5.25 v 
I 

3.3V Spec. (Digital) DYoo 3.00 I 3.30 I 3.60 v 
0_£erati~ Ambient Tem_£erature Top 0 

I I ·c I 25 I 70 

Note : DY ss=A V ss=O[V] 

DC Characteristics 1 (DV00 = 5.0±0.25[V]) 
T T 

Item Symbol Condition Min. I Typ. I Max. Unit 
T T 

TfL-Input Pins I I 
I I 

High Level Input Voltage I Y1H1 Except 2.0 I I v 
I I 

Low Level In_(J_ut Voltage I Y1L1 schmitt inputs I I 0.8 v 
T T 

CMOS-Input Pins I I 
I I 

High Level Input Voltage 2 Y1H2 0.7DV00 1 I v 
I I 

Low Level Input Voltage 2 Y1L2 I 10.2DV00 v 
T T 

Schmitt Vt- (H to L) V,- 0.8 I I 1.5 v 
I I 

Schmitt Vt+ (L to H) V,+ 1.3 I I 2.1 v 
I I 

Schmitt Hysteresis Vh1 *I 0.3 I I v 
I I 

Vh2 *2 0.1 I I v 
I T 

Input Leakage Current IL Y1 N=DYss. DYoo -10 I I 10 µA 
I I 

Input Capacitance c, I I 10 J:>.F 
I I 

Ru1 RXD 20 I 50 I 100 kn 
I I 

Pull up Register Ru2 GP7~4 30 I 100 I 200 kn 
I I 

RuJ Otherwise 50 I 200 I 400 kn 
I I 

TTL-Output Pins I I 
I I 

High Level Output Voltage I YoH1 2.4 I I v 
I I 

Low Level Out_[l_ut Voltage I You *3 I I 0.4(0.5) v 
TTL Output Current Io11L1 07~0 pins *3 16(24): 

I 
I mA 

I I 

IoHu IRQn, DRQn pins *3 8(12) I I mA 
I I 

Io Hu TXD pin 4 I I mA 
I I 

IoHL~ MP9-0 pins 2 I I mA 
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T 

Item SL_mbol Condition Min. I 
I 

CMOS Output pins I 
I 

High Level Output Voltage 2 YoH2 IoH=2mA 0.8DVDD' 
I 

Low Level Ou!E_ut Volta~e 2 YoL2 IoL=2mA I 
I 

Output Leakage Current OL Hi_Z:V1N=DYss. DVDD -10 I 
I 

Ou!f>_ut C~acitance Co I 

Note: DV5s=AV55=0[V], Tor=0-70°C, AVDD=5.0[V] 

* 1 : Applicable to sch mitt input terminals except /VOLUP and /VOLDW. 

*2 : Applicable to /VOLUP and /VOLDW terminals. 

T..i'Q: 

*3 : When You=max. 0.5V, the value into the brackets is specified at IoHu. 2. 

DC Characteristics 2 (DY DD= 3.3 ±0.30[V]) 

T 

Item S_Lmbol Condition Min. T..i'Q: I 
T 

TIL-Input Pins I 
I 

High Level Input Voltage I Y1H1 Except 2.0 I 
I 

Low Level In..£_ut Voltage I Yiu schrnitt in_E!.ltS I 
I 

CMOS-Input Pins I 
I 

High Level Input Voltage 2 Y1H2 0.7DVDDI 
I 

Low Level In..£_ut Voltage 2 v,u I 
I 

Schmitt Vt- (H to L) VI- 0.8 I 
I 

Schmitt Vt+ (L to H) Yi+ 1.3 I 
I 

Schmitt Hysteresis vh 0.3 I 
T 

Input Leakage Current IL v,~=DV ss. DY DD -10 I 
I 

In...e_ut Ca2_acitance c, I 
T 

Ru1 RXD 20 I 50 
I 

Pull up Register Ru2 GP7-4 30 I IOO 
I 

Ru3 Otherwise 50 I 200 
I 

TIL-Output Pins I 
I 

High Level Output Voltage 1 YoH1 2.4 I 
I 

Low Level OutQ_ut Voltage 1 You I 
T 

TIL Output Current Io Hu D7-0 pins 2 * I 
I 

Im1L2 IRQn, DRQn pins 2 * I 
I 

Im1u TXD pin 2* I 
I 

Io Hu MP9-0 _r!ns 2 I 
T 

CMOS Output pins I 
I 

High Level Output Voltage 2 YoH2 IoH=2mA 0.8DVDD' 
I 

Low Level Ou!E_ut Voltage 2 YoL2 IoL=2mA I 
T 

Output Leakage Current OL Hi_Z:V1N=DV55, DVDD -IO I 
I 

Ou'..E_ut C~acitance Co I 

Note : DYss=AY55=0[Y], T0 r=0-70°C, AVDD=5.0[V) 

-1 

I Max. Unit 
I 
I 
I 
I v 
I 
I 0.4 v 
I 
I 10 µA 
I 
I 10 ff 

T 
I Max. Unit 

T 
I 
I 
I v 
I 
I 0.8 v 
I 
I 
I 
I v 
I 
10.2DVDD v 
I 
I 1.5 v 
I 
I 2.2 * v 
I 
I v 

T 
I IO µA 
I 
I IO ...e_F 

T 
I IOO kO 
I 
I 200 ko 
I 
I 400 kO 
I 
I 
I 
I v 
I 
I 0.4 v 

T 
I mA 
I 
I mA 
I 
I mA 
I 
I mA 

T 
I 
I 
I v 
I 
I 0.4 v 

T 
I IO µA 
I 

I IO ...e_F 

The specifications marked .. * .. are different from the value at DVDD = 5.0±0.25[V) 
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AC Characteristics 

........ ~ ....... ......_ 

CPU Interface & OMA BUS Cycle :Fig. l ,2,3,4,5,6,7,8 
I I 

Item Sy_mbol Min. I T.J'.Q: I Max. 

/DACK inactive to /IOW, /IOR falling edge tAKS 50 
I : I 
I I 

/DACK active from /IOW, /IOR rising ed_£e tAKH 10 I I 
I I 

Address set up to /IOW, /IOR active 40 tAS I I 
I I 

Address hold to /IOW, /IOR inactive tAH 10 I I 
r I 

/IOW Write Pulse Width tww 90 I I 
I I 

Write Data set up to /IOW active twos 20 I I 
I I 

Write Data hold to /IOW inactive lwoH 10 I I 
I I 

/IOR Read Pulse Width tRW 90 I I 
I I 

Read Data access time tACC I I 80 
I I 

Read Data hold from /IOR inactive tRDH 0 I I 
T T 

DRQ hold from /IOW, /IOR falling edge 0 20 tDGH I I 
I I 

/DACK set up to /IOW, /IOR falling edge tsF 25 I I 
I I 

/DACK hold to /IOW, /IOR rising edge tHR 25 I I 
I I 

Time between rising edge of /IOW, /IOR to next I I 

100 
I I 

falling_ ed_g_e of /IOW, /IOR tNX I I 

Valid Address from /SYNCS or /MCS or /CDCSl-0 
I 

:50(70) * tEXI I 
I I 

/SYNCS or /MCS or ICDCS 1-0 hold to Valid Address tEX2 I 150(70) * 
I T 

RESET Pulse Width tRST 90 I I 

Note: DVss=AVss=O[V], T0p=0-70°C, DV00=5.0+0.25[V] or 3.3+0.30[V], AV00=5 .0[V] 

The value into the brackets is specified at DY 00=3.3 +0.30[V]. 

Serial Audio (Zoomed Video) Interface Input :Fig.9 
I I 

Item Symbol Condition Min. T.J'.E: Max. I I 
I T 

BCLK Cycle fBCK 32fs 48fs 64fs I I 
I I 

BCLK Du!Y_ DBCLK 40 I 50 I 60 

LRCK Hold Time BCLK j /LRCK -120 
r I 

120 tLRH I I 

SIN Set up Time BCLK j /SIN 20 
I T 

tos I I 

BCLK j /SIN 
I I 

SIN Hold Time toH 20 I I 
T I 

CLKO Frequency fcLK033 I 33.8688 I 
I I 

CLKO Du.!t DcLKOJJ f33=50% 40 I 50 I 60 

Note: DV55=AV ss=O[V], T0r=0-70°C, DV00=5 .0+0.25[V] or 3.3+0.30[V], AV00=5.0[V] 

Duty Search Point is 112 DV 00 

'iJi '--.• -- ....... _ 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

µ s 

Unit 

kHz 

% 

ns 

ns 

ns 

MHz 

% 
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Miscellaneous 

·-··----- - ~,; Lr -·-...... _ ~ J.. 

--·-·--·~- ... -.. 

Item Symbol 

Master Clock Frequency f33 

(X'tal 33) Du!l'._ Dm 

Master Clock Frequency f24 

(X'tal 24) Du!l'._ Df24 

Power Consumption 1 Popi 

(Normal) 

PoP2 

Power Consumption 2 

(Power Save 1) 

Power Consumption 3 

(Power Save 2) 

Power Consumption 4 

(Partial Power Down) 

Power Consumption 5 

(Power Down) 

Note : DY ss=A Y ss=O[YJ, Top=0~70°C 

Duty Search Point is 1/2 DY DD· 

Condition Min. 

*I 

40 

*I 

40 

DY00=5.0±0.25[Y) 

A Y00=5 .0±0.25[Y) 

DY 00=3.3 ±0.30[Y) 

DY00=5 .0±0.25[Y) 

A Y0 o=5.0±0.25[Y) 

DYoo=3.3 ±0.30[Y] 

DY00=5.0±0.25[Y] 

A Y00=5.0±0.25[Y] 

DY00=3.3±0.30[Y) 

DY0 0 =5.0 ±0.25[Y) 

AY00=5.0±0.25[Y) 

DY00=3.3 ±0.30[Y) 

DY 00=5.0±0.25[Y) 

A Y00=5.0±0.25[Y) 

DY 00=3.3 ±0.30[Y) 

"'T I 
I Typ. I 

I I 
I 33.8688 I 
I I 
I 50 I 

I I 
I 24.5760 I 
I I 
I 50 I 

I I 
I 40 I 

I I 
I 50 I 

I I 
I 25 I 

I I 
I 100 I 

I I 
I 5 I 

I I 
I 80 I 

I I 
I 10 I 

I I 
I 5 I 

I I 
I 7 I 

I I 
I 20 I 

I I 
I 15 I 

I I 
I 10 I 

I I 
I 10 I 

I I 
I 0 I 

I T 
I 10 I 

*I... DY DD= 5.0+0.25[Y) or 3.3Y+0.30[Y], A y DD= 5.0+0.25[Y) 

Power Save 1 : SA3 Control Register, index 01 h, PSY =PDX= 1 

Power Save2 : SA3 Control Register, index 0 I h, PSY =I, PDX=O 

Partial power down: SA3 Control Regi ster, index I 2h=FFh, index I 3h=l Fh 

Power Down: SA3 Control Register, index Olh, PDN=PDX=I 
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Max. Unit 

MHz 

60 % 

MHz 

60 % 

50 mA 

60 mA 

35 mA 

µA 

mA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 

40 µA 

10 µA 

30 µA 
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YMF715 
AC Characteristics 

........ ~. 

CPU Interface & OMA BUS Cycle :Fig. l ,2,3,4,5,6,7,8 
I I 

Item S_y_mbol Min. T..i'.E: Max. I I 

/DACK inactive to /IOW, /IOR falling edge 50 : T 
tAKS I 

I I 

/DACK active from /IOW, /IOR risin_g_ ed_g_e tAKH 10 I I 

Address set up to /IOW, /IOR active 40 : I 

tAS I 
I I 

Address hold to /IOW, /IOR inactive tAH 10 I I 
I I 

IIOW Write Pulse Width tww 90 I I 
I I 

Write Data set up to /IOW active twos 20 I I 
I I 

Write Data hold to /IOW inactive twoH 10 I I 
I T 

/IOR Read Pulse Width tRw 90 I I 
I I 

Read Data access time tACC I I 80 
I I 

Read Data hold from /IOR inactive tRDH 0 I I 
T T 

DRQ hold from /IOW, /IOR falling edge toc;H 0 I I 20 
I I 

/DACK set up to /IOW, /IOR falling edge tsF 25 I I 
I I 

/DACK hold to /IOW, /IOR rising edge tHR 25 I I 
I I 

Time between rising edge of /IOW, /IOR to next I I 
tNx 100 I I 

fallii:.g_ ed_g_e of IIOW, /IOR I I 

Valid Address from /SYNCS or /MCS or ICDCS 1-0 
T 

i5o(70) * tEXI I 
I I 

/SYNCS or /MCS or /CDCS 1-0 hold to Valid Address tEX2 I 150(70) * 
T T 

RESET Pulse Width tRST 90 I I 

Note: DYss=A Yss=O[VJ, T0p=0~70°C, DV00=5.0+0.25[V] or 3.3+0.30[VJ, AV00=5 .0[V] 

The value into the brackets is specified at DV00=3.3+0.30[V] . 

Serial Audio (Zoomed Video) Interface Input :Fig.9 
I I 

Item Symbol Condition Min. I Ty_Q. I Max. 
I I 

BCLK Cycle fscK 32fs I 48fs I 64fs 
I I 

BCLK Du!Y_ DBCLK 40 I 50 I 60 

LRCK Hold Time tLRH BCLK j /LRCK -120 
I I 

120 I I 

SIN Set up Time BCLK i /S IN 20 
I I 

tos I I 

BCLK j /SIN 
I I 

SIN Hold Time tori 20 I I 

CLKO Frequency fcLK033 : 33.8688 : 
I I 

CLKO Du!Y_ DcLKOJJ f33=50% 40 I 50 I 60 

Note : DY ss=A V ss=O[VJ, T op=0~70°C, DY 00=5.0+0.25[V] or 3.3+0.30[VJ, AV 00=5.0[V] 

Duty Search Point is I 12 DY 00 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

µ s 

Unit 

kHz 

% 

ns 

ns 

ns 

MHz 

% 

. j;~7 
,.,~_:J 
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YMF715 
I/0 Write Cycle 

/DACK3,l,O ~ff/I 

(Al5-12) 
Al 1-0 

tww .. 
. -.------~ 

/IOW ------\ __ . -~$ 
twos ~ ~ lwott 

: :4 ~ : 

D7-0 

Fig.I 

I/0 Read Cycle 

/DACK3,l,O WI 
(A15-12) 

Al 1-0 ----Jl"---"-_va_Iid ---------'!...____ 

/IOR '---~ft 
IACC 

07-0 -----tt Valid )=>----
Fig.2 

-.,, 
. I 

-I -- -.) 

February 21, 1997 
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YMF715 
8bit Mono & ADPCM DMA Write Cycle 

tDGH 

DRQ3,1,0 _____./ 

/DACK3,l,O 

: tsF . tww . . tHR : 
:• • : : +---------: +---+: 

/IOW \ $----
twos ~ : lwoH 

: :• .. 
D7-0 

Fig.3 

8bit Mono & ADPCM DMA Read Cycle 

DRQ3,l,O _____./ \.___ __ 

/DACK3,l,O i: ____________ __.____.)_ 
: ~ tsF • :: +-____ tRw ____ : :. tHR . : 

/IOR \ :t--
D7-0 ------it Valid l>----

Fig.4 

. ,- / I ,·-;­
. 1 ' .,_:J 

February 21 , 1997 
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YMF715 

8bi t Stereo or l 6bi t Mono DMA Cycle 

DRQ3,l,O ___,/ \,______ 
/DACK3,l,O 

/IOWjIOR 

07-0 

Fig.5 

l 6bit Stereo DMA Cycle 

ORQ3,l,O \__ 

/OACK3,1,0 

tl'x 

/IOWjIOR 

07-0 Left/Low • , Left/High -- Right/Low -- Right/High >---
B~ ~~ B~ B~ 

Fig.6 

February 21, 1997 

-49-



YMF715 

External Interface (External Synthesizer. CD ROM. Modem) 

(A 15-12) l Valid l Al 1-0 

: 4 
tEXI !EX3 

/SYNCS •: :+--+: 

or \ j /CDCSl,O 
or 

/MCS 
Fig.7 

Reset Pulse Width 

RESET 

Fig.8 

Serial Audio Interface 

l/fscK 

BCLK 

LRCK _ ___.!....______ 
Fig.9 

February 21, 1997 
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YMF715 
Analog Characteristics 

Analog Input Characteristics 

Item 

Full Scale V _Input 

· LINE/AUXl,2/MIN/MIC 

· MIC 

ADC Resolution 

Recording Path(ADC) 

Dynamic Range 

· LINE/AUXl,2/MIN/MIC 

· MIC 

Distortion 

lnterchannel Isolation 

L/R Channel Se_£aration 

Gain Mismatch 

Fr<:..9_uen<)'._ Re~onse 

In_£ut Resistance 

In_£ut CllQ_acitance 

Condition 

+20dB 

+20dB 

from S_E.ec. 

20 to 15kHz 

Note:DV55=A Yss=O[V] , Top=25°C, DV00=A Y00=5.0[V] 
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T 
Min. I 

T 
I 
I 

2.5 I 
I 

0.25 I 
I 

16 I 
T 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T 
70 I 

I 
70 I 

r 
I 

T 
-3.0 I 

I 
20 I 

I 
I 

. _: .. _ . . . -1· 
............ __ . j 

T 
T_IT. I Max. Unit 

I 
I 
I 

2.8 I 3.1 Vpp 
I 

0.28 I 0.31 V.QP_ 
I 
I bit 

T 
I 
I 
I 
I 

80 I dB 
I 

75 I dB 
I 

0.05 I % 
I 
I dB 

T 
I dB 
I 
I 0.5 dB 

T 
I 0.5 dB 

T 
I 100 kO 
I 
I 15 j>F 
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YMF715 
Analog Output Characteristics I ·-. ..... ,v~ ·-· ... 

I I 

Item Condition Min. T-2'..E: Max. Unit I I 
I I 

Full Scale Line Output I I 
I I 

OLB=I 2.4 I 2.8 I 3.1 Vpp 
I I 

OLB=O 1.7 I 2.0 I 2.2 V..e.r_ 
T T 

DAC Resolution I I 
I I 

WSS DAC 16 I I bit 
I I 

SB_DAC 8 I I bit 
I I 

FM_DAC 16 I I bit 
I I 

Frequency Response I I 
I I 

WSS_DAC I 0 to I 7.4 kHz -0.5 I I 0.5 dB 
I I 

SB DAC 10 to 15 kHz -3.0 I I 0.5 dB -
I I 

FM_DAC 10 to 15 kHz -3.0 I I 0.5 dB 

Mix_path Total 
I : 

I 

Dynamic Range I 
I 

from Input 85 I dB 
I 

from WSS_DAC 80 I dB 
I 

from SB DAC 50 - I dB 
I 

Distortion I 
I 

from Input 0.01 I % 
I 

from WSS DAC - 0.05 I % 
I 

from SB DAC - 0.30 I % 
T T 

FM Floating DAC I I 
I I 

Dynamic Range I 85 I dB 
I I 

Distortion I 0.30 I % 
I I 

Interchannel Iso lation 70 I I dB 
T T 

L/R Channel S~aration 70 dB I I 
T T 

Gain Mismatch from S_e_ec . I I 0.5 dB 
I I 

Mute Attenuation -80 I I dB 
I I 

VREFO Volt<~e ou~ut 2.3 I 2.5 I 2.7 v 
Note:DV ss=A V ss=O[V]. T or=25°C, DV 00=A V 00=5.0[V) 

February 21, 1997 
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YMF715 
• External Dimensions 

LL' 
LL 
0 
0 
z 
~ 
(f) 

z 
2 
0 

I 
I 
I 
I 

~~ 

~.µ 
.r:. 

Jo@.~ 
+- <IJ 
-.r:. 
:!;::: c 
~o 

~ ·~ 
""-:'~ >< .µ 
<l'. Vl 

2.E 
0 
r--

1 6 .00±0.40 

14.00±0.30 

51 

76 50 

I . 
I . 
I 

0 0 
("') '<1" 

~r--------+-- ------
0 0 
+I +I 
0 0 
0 0 

. 
I . 
I . 
I . 

100 I 

0 
('\j 

0 
+I 
0 
'<1" 

0.20±0.1 o---,.+11 __ 
or 0.1 8±0.1 0 

o::i ill 

26 

__ ,-+I l_p~~.50TYP 

--r-t--( 1 .0) 

I 
I 

I 
-+--~--~-------...'------,J I o.- 1 o· 

~-+ I 
I 

~-=f-{Jf_ 2- : 0 . 1 25TYP or 0 . 1 5TYP 
(LEAD THICKNESS) 

o.so+o - .:zo 

The sh:ipe or the: molded corner m:iy slightly difforent from the sh:ipe 
in this diagr:im. 

ll1c tigure in the parenthesis ( ) should be used as a reference. 
Plastic hndy dimensions do not include burr of resin . 
UNIT: mm 

Note: The LS Is for surface mount need especial consideration on storage and soldering conditions. 

For detailed infom1ation, please contact your nearest agent of yamaha. 
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YMF715 

IMPORTANT NOTICE 

1. Yamaha reserves the right to make changes to its Products and to this document without 
notice. The information contained in this document has been carefully checked and is believed 
to be reliable. However, Yamaha assumes no responsibilities for inaccuracies and makes no 
commitment to update or to keep current the information contained in this document. 

2. These Yamaha Products are designed only for commercial and normal industrial 
applications, and are not suitable for other uses, such as medical life support equipment, 
nuclear facilities, critical care equipment or any other application the failure of which could lead 
to death, personal injury or environmental or property damage. Use of the Products in any such 
application is at the customer's sole risk and expense. 

3. YAMAHA ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL 
DAMAGES OR INJURY THAT MAY RESULT FROM MISAPPLICATION OR IMPROPER USE 
OR OPERATION OF THE PRODUCTS. 

4. YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS ARE 
SUBJECT TO INTELLECTUAL PROPERTY LICENSE FROM YAMAHA OR ANYTHIRD 
PARTY, AND YAMAHA MAKES NO WARRANTY OR REPRESENTATION OF NON­
INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA SPECIFICALLY 
EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY ARISING FROM 
OR RELATED TO THE PRODUCTS' INFRINGEMENT OF ANY THIRD PARTY'S 
INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE PATENT, COPYRIGHT, 
TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY. 

5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE 
CHARACTERISTICS AND PERFORMANCE OF YAMAHA PRODUCTS. YAMAHA ASSUMES 
NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS OR OTHER 
PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE EXAMPLES 
DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH RESPECT TO THE 
PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR USE AND TITLE. 

Note) The specifications of this product are subject to improvement change without prior notice. 

AGENCY YAMAHA CORPORATION --
Address inquires to : 
Semi-conductor Sales Department 
• !lead Office 203. Ma1sunokiJima. Toyooka-mura. 

• Tokyo omce 

• Osaka Office 

• U.S.A. omce 

-54-

Iwat a-gun. Shizuoka-ken. 438-0 I 
Tel. 05.19-62-4918 Fa.,. 0539-62-5054 
2- 17-11. Takanawa. Minaio-ku. Tokyo. 108 
Tel. 0.1-5488-54.11 Fa., . 0.1-5488 -5088 
3-12-9. Minami Senba. Chuo- ku. Osaka City. 
Osaka. 542 Shinsaibashi Plaza Bldg. 4F 
Tel. 06-252 -7980 Fa.,. 06-252-56 15 
YAMAHA System Technology. 
I 00 Century Center Court. San Jose. CA 951 12 

Td. 408-467-2.100 Fa.,. 408-4.17-8791 
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