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Mode! name BH6410KN

Structure Silison monclithic Integration Gireuit

Product name Audio I/0 L5 for Digital still camera

Outer dimensions Fig. 1 {Plastic mold)

Block diagram Fig. 2

Measurement circuit diagram Fig. 3

Application circuit diagram Fig. 4

Function ® MIC AMP with 5 steps variable ALC function

® POWER AMP with mute function

® 13 steps of EVR

@ Standby switch in each biock

@ LPF with control cut off frequency (REC/FB)

@ 3 wire serial control function (STBY., EVR. LPF, ALC)

Absolute maximum ratings (Ta=25°C)

Parameter Symbol Limits Lhnit;
Power Supply Voo 4.5 AV

- Powar dissipation Pd 580 # mw
Operating temperature Topr -20 ~ +70 ‘c
Storage temperature Tstg =55 ~ +125 °c

+IC Mounting on the board, under Ta=25°C and over, power dissipation of 5.8mW
occurs whatever the temperature increments 1°C. (The glass epoxy 70%70, 0.8mim)

Operating voltage range
Parameter Symbol MIN TYP MAX Unit
Supply voltage Veoe 2.7 3.0 3.6 A :

# Not designed against radiation,

Application example
‘The application circuit |5 recommended for use. Make sure to confirm the adequacy of the characteristics.
When using the circuit with changes to the external circuit constants, make sure o leave an adequate macgin for external components Including statie

and transitional characteristics as well as dispersion of the 1C.
MNote that BOHM cannot provide adequate confirmation of patents.

The product described In this specitication Is degigned to be used with ardinary electronic equipment or devices (such as audie-visual equipment,
offica-automation equiprent, communications devices, electrical appliances, and electronic toys).

Should you intand to use this product with equipment or devices which roquire an extremely high leve! of retiability and the malfunction of which
would directly endanger human Jife (such as medical Inatruments, transporation aquipment, aerospace machinery, nuclear-reactor controflers, fuel
gontrollers and other safety devices), please be sure to consult with our sales repregentativa in advance.

ROHM assumes no responsibility for use of any gircuits described herein, conveys no license wnder gny patent or other right, and makes no
representations that the clrcuits are free from patent infringement.
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Electric characteristic
Measurement condition : Ta=25°C, AVee=3.0V, SPVec=3.0V, DVcc=3.0V

Limits
No Parameter Symbol Unit Note
MIN. | TYP. [MAX,
1 |l REC
2 |AVGCC circuit currents ICCA - | 25150 | mA |No signal
3 JAVOOC circuit current (3TBY) | ICCAS | — 33 | 100 | i A [No signal, STEY ON
4 |<<MICAMP+LPF>>
5 Woltage gain oV 475 (505|535 ] dB8 [Vin—80dBV, f=1KHz, ALC:off
6 |Total harmonic distartion THDR - (0241 086 % |Vin=-60dBV, f=1KHz, ALC.off
7 {input con;e;r_sio; hoise voitage | VON - |=110} -80 | dBV |DIN AUDIO
8 Mute attenuation MUTE - | -90 |70 | 4B \;'G?;ﬁg:?f\; FiHz, ALC:off
9 |Input impedance ZIN 75 | 95 | 115 | KS
10 |ALC level voare | 2.2 1255 25 | Vpp |[Vin=40dBY, f=1KHz, ALClevel:2.4Vpp
11| (Cover range) VOALC G| - 30 - { dB
12
13 |H PB
14 [AVCC cireuit current ICCA ~ 11530 | mA|No signal
15 |AVEC cireuit current (8TBY) | 1ccAs | =~ | 33 | 100 | x A |No signal, STBY ON
16 {SPVCC circuit current wesP [ - 1 1.9 | 7.0 | mA |No signal
17 |BPVCC circuit current (STBY) [ICCSP.S| - 0 10 | ¢ A |No signal, STBY ON
18 {<<LINE+LPF>>
19 |Voitage gain GV 6 8 10 | dB |Vin==20dBV, f=1KHz, fo=4KHz
20 {Frequency characteristic1| AGvl | =7 | -3 0 | dB |[Vin=-20dBV, f=4KHz/1KHz, fe=4KHz
21 [Frequency characteristic2 | ZGv2 | =7 | -3 0 dB |Vin==20dBY, f=10KHz/1KHz, fo=10KH:=
22 |Frequency characteristic3| Aava | -7 | -3 0 | dB [Vin=—20dBV, f=20KHz/1KHz, fc=20KHz
23 |Total harmonic distortion THD - [005] 05 % |Vin==20dBV, f=1KHz
24 IMaximum output level VOM - 2.5 = | Vpp [THD=1%
25 |input conversion neise voltage ) VNO - |-100} -80 | dBV [DIN AUDIO
26 |Mute attenuation MUTE ~ | -85 | -65 | dB [Vin=-20dBV, f=1KHz, MUTE on/off
27 [Input impedance ZIN 75 { 95 | 115 | KQ
ROHM CO., LTD. | rev. : c SPECIEICATION No. - TSZ02201-BHE410KN-1-2
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Eleciric characteristic
Meazurement condition : Ta=25°C AVee=3.0V,8PVce=3.0V,DVec=3.0V

No parameter Symbol Limits unit Note
MIN. |TYP. | MAX
28 |[<<EVR>>
29 |Voitage gain 1 agvi |-15] 0 1.5 | dB Vin=—N2:);:!z\$. f=1KHz, EVR:0dB,
30 {Voltage gain 2 avz |-455| -44 [-42.5| dB Vi”};‘?‘ﬁ;‘ rilhz, EVR:-14dB.
31 Voltage gain 3MUTE) | ova | - | -85 | -s0 | ap |V 2005V, FIKHa EVRILTE
32 IK<(SPAMP>> o ‘
‘3“:'3‘" \}ﬁlfage gain av 12,71 16.7 | 18.7 _‘;gwh\'/in=-20dBV. f=1KHz, BTL )
34 |Total harmonic distortion THD - 05 ¢ 10 % Vin=—20dBV, f=1KHz, BTL
35 Maximum output power VOM {2001 250 | - mW |THD=10%, BTL
36 |Input cenversion noise voltage | VNO - {-100| —80 | dBV |DIN AUDIO, SINGLE
37 |Mute attenuation MUTE - |-80}|-70| dB ;ISZQS:?:fff;:EgiE
38
39 (M REG
40 IREG output voltage VOREG | 1.8 | 20 | 2.5 V  INo lead
41
42 | MUTE
43 VIHH | 24 | - [VCC| V [MUTE OFF
MUTE keep voltage
44 VIHL | O - {02] V |[MUTE ON
45
46 |H LOGIC
47 IDVCC circuit current (STBY) [ ICCDS | - 22 | 100 | ¢ A |No signal, STBY ON
48
ROHM CO., LTD. | rev. . C SPECIFICATION No. T&202201-BHE6410KN-1-2
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O About the serial control

each block.

SCLK

BHE410KM is built in 3 wire serial interface.
A data format is shown in the fiz.1. The first 2 hits set the mode, the rest 6 bits set the data.

The serial controls the electronic volume(EVR), the cutoff frequency of LPF and the power stand by on/off at

.

SDATA

S X feXao X

SEN

RESET

1. Mavement

interface (SCLK) is rising edge. ‘
When SEN is “H”, the data is set. In case, don’ t input SDATA and SCLK.

Fig.1 Data Format

The serial data is changed from serial to paralte! with 8 bits shift register, when the clock for serial data

ROHM CO,, LTD.

AEV. @

SPECIFICATION No. :

TS5Z202201-BHE410KN-1-2

T5Z222111-04
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2. Setup

(1} STBY control mode

When an address part is “017, it becomes the STBY control mode, and STBY of each block is controlied by
the combination of the data part in the STBY control data format.

When data is “0”, it becomes a STBY, and release in the time of the STBY condition, "1,

{2) EVR Control mode

When an address part is “10”, it becomes the EVR control mode, and the leve| of the electronic volume is

adjusted by the combination of the data pari in the electronic volume (EVR) control data format.

(3) The LPF cutoff frequency control mode

When an address part is “11”, it becomes the cutoff frequency control mode of LPF, and the cutoff frequency

of LPF is controlled by the combination of the data part in the LPF cutoff frequency control data format.

(4) Auto level control {ALC) mode

When an address part is “117, it becomes the ALC level control mode, and an ALG level is controlled by the

combination of the data part in the ALC level control data format,

ROHM CO., LTD. | Rev. c SPEGIFICATION No. : T8Z202201-BHE410KN-1-2

T8222111-04
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{ISTBY control mode
ADDRESS DATA
STBY ON/OFF
Al AD D5 D4 D3 o2 9} (814
‘ MIG LINE MIG LINE
Signal name - LPE LPF LPE LPF sSP -
EVR EVR

DEFAULT 0 0 0 0 0 0 STBY

0 1 0 1 0 Q MIC
01t
0 0 1 0 1 0 LINE
] 0 a 0 1] 1 SP
0 0 1 0 1 1 LINE + SF
The rest Prohibited to enter
COEVR control mode
ADDRESS DATA
EVR attenuation
A1 AD [B]3) D4 D3 D2 D1 Do

Signal name - - EVR3 | EVR2 | EVR1 | EVRO -

DEFALLT 0 0 o 0 0 0 MUTE
o 0 0 0 0 1 -4448
0 0 0 0 1 0 -40dB
0 0 0 0 1 1 -36dB
't} 0 0 1 0 0 =32dB
0 0 0 1 0 1 -28dB

10 0 4] 0 1 1 0 =24dB
0 0 0 i i 1 -2048
0 0 1 0 0 0 -1648
] 0 i 0 0 1 -12dB
0 0 1 0 1 0 —8dB
0 0 1 0 i 1 =448
0 0 1 1 0 1] 0dB
The rest Prohibited to enter

ROHM CO,, LTD.

REV. :

SPEGCIFICATION No. :

TSZ02201-BHG6410KN-1-2

T5222111-04
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{The LPF cutoff frequency control mode
ADDRESS DATA
Cutoff freguency
Al AD D5 D4 D3 D2 D1 DO
Signal name - - - - FC1 FCO -
DEFAULT 0 * * * 0 0 4KHz
11 0 * # * 0 } 10KHz
a * * * 1 0 20KHz
The rest Prohibited to enter
*(D4~D2:--ALC control mode’
OAuto level control (ALC) mode
ADDRESS DATA
AlLC level
Al A0 D5 04 D3 D2 D1 Do
Signal name - ALC2 | ALGC1T | ALCO - - -
DEFAULT 0 0 0 0 % * 2.4Vpp
0 0 0 1 * % 2 0Vpp
11 0 0 1 0 * 3 1.8Vpp
0 0 1 1 * * 1.2Vpp
0 i 0 0 * * 0.8Vpp
The rest Prohibited to enter

#(D1 ~DO0---LPF cutoff frequency control mode )

ROHM CO,, LTD.

REV. .

SPECIFICATION No. :

TSZ02201-BHB4T10KN-1-2
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3. The input data format
FSCLK
———
e o
HSCLK tLBEL A/
SCLK \ y \ 0.8DVCC
7 // \___f " X P 0.20VCC
\ >, N e Q.BDVEC
SDATA '
,X;\ Adl AO/ /m )( bo X, - oaves
LtsSDATA ithSDAT,
SEN /FMWR; /-/ SR P— —— e O BOVEG
o = s 0, 2DVGG
tHRESET ol ——
_; . t5SEN thSEN tHSEN
{ . taRESET 0.4DVGG
RESET _J/ / / 0.2DVCe
7/
{OAC characteristic
Parameter Symbol MIN TYP MAX Unit
SCLK frequency fECLK m - 3 MHz
SCLK high level pulse width tHSCLK 150 -— - ns
SCLK low level pulse width tLSCLK 150 — e ns
SPDATA setup time ts5DATA 100 — — ns
SDATA hold time thSDATA 100 . - — hs
SEN setup time tsBEN 100 - = ns
SEN hold time thSEN 100 — — ns
SEN high level pulse width tHSEN 100 — - ns
RESET setup time tsRESET 500 - - ns
RESET high level time tHRESET 500 - - ns
ODC characteristic
Parameter simbol MIN TYP MAX Unit Note
High input voltage | Vih | 0.8DVCG - pvee y | Exoept for the aver
. shoaoting
Low input voltage | Vil DGND - ozDveg | v | EXoet for the under
shooting
ROMM CO., LTD, | rev. c SPECIFICATION No. : T8202201-BHE410KN-1-2
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It's not recommended to use corner pad surrounded by dotted line.

Fig.2 External dimensions {unit: mm)}

ROHM CO. LTD. | rev. ¢ SPECIFICATION No. : T$202201-BHE410KN-1-2

TSZ22111-04
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&8 ¢ 2 3 § 49 5
= B g g z = =
[zr] [20] [79] [1s] {17} {16] [15]
/ ‘ REG Mu*EH:AG‘TIVE
| cmute]l
LNF |22 fM MICOUT
— ALC A LPF N
+50dB
BIASOUT {23| A ; 3 13} AGND
ABIAS |24 BIAS 12] NG
L L TS
SPBIAS [55]- [ BIAS | LPF %_1, LINEIN
T e
s8POUTZ |26 10| RESET
spvee |27 3 9| bGND
P LOGIC — .
SPOUT1 |28 g| SEN
il | [ |—-
T T —/
L] sT o] [7]
= e
g £ 3 > 8 £ e
g & & & 2 & 3B
-
7] m :'u‘“.l = W
Fig.3 Block diagram
ROHM CO., LTD. | rev. ¢ SPECIFICATION No. T$Z02201-BH6410KN-1-2
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Measurement circuit diagram

ROHM CO, LTD.

REY. :

SPECIFIGATION No. :

TSZ02201-BHG410KN-1-2

T5Z22111-04
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MUTE
30V
7 LE ——
AAN— 4, l% 3FH:10#
MIC IN D‘J’*m” +[10g t—d2om 0.1 ¢
' 211 [20] [ie] [ve] [17] [1s] [
/ I REG "L_ MUTEH:ACTIVE
22 L:muTeE]
22 14—H = MIC OUT
1 — ALC - LPF _.‘ T u
42 w 750508 s}-li__E
Q—Hi—zct-—n{ BIAS - ] 112
1 u Jr— | e—
325 BIAS | LPF - |—11—-1|-—m<:|LINE1N
T g~ [ OTH
oot
:x ] L C
= 2 S — ‘
raiia- o+
RL=8¢ ™ EVR LOGIC ]
128, C [
‘ T I~/ i |
1 2] La] [af L&l Lel Lzd :
] 1] = P-I
18 I R M - Z 8
Pra g, ouriE 1 E @ %
22K < 10K woasov A 0 0
01T LOGIC
LINE QUT
BEEP IN
Figd Application cirouit diagram
ROHM CO., LTD. | rev. c SPECIFICATION No. T8202201-BHE410KN-1-2

TEZ222111-04




PRODUCTS

SEMICONDUCTOR LI

TYPE

PAGE

BH&6410KN 13/18

PIN equivalent circuit and explanation .

:I:I PIN name | /0 | D/A Equivalent circuit diagram Explanation
GND pin for SP
1 SPGND _ _ _ Common pin for
block
—A\W—

2 BEEPIN IN A BEEP input pin

w4
3 EVROUT | OUT A EVR eutput pin

150
4 LINEOUT | ouT A LINEAMP output pin

1K =15
T 100K
ROHM CO., LTD. | rev. : SPECIFICATION No. : T$202201~BHE410KN-1-2

7822211104
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P PiN
N I/Q | D/A Equivalent circuit diagram Explanation
MNo. name
5 DVEE _ _ _ Power supply pin for digital
block
6 | SDATA IN D Serial data wput pin
7 SCLK IN D ' Serial clock input pin
8 SEN IN b A Serial enable input pin
9 DGND _ _ : | Common GND . pin for digital
block
Reset input pin
10 RESET N D (Usually, this pin is set Low
10K :
100K or OPEN)
ROHM CO., LTD. | rev. : C SPECIFICATION No. TSZ02201-BHE4T0KN-1-2

TS8Z22111-04




PRODUCTS

SEMICONDUCTOR LSI

TYPE

BHGE41T0KN

PAGE
16/18

FIN PIN 1/0 | D/A Equivalent circuit diagram Explanation
No. name
11 LINEIN IN A I:l' LlN!E input pin
10
100K
X | TEST pin
12 N.C. ouT A 150 (Usually, this pin is set
tK 2150 OPEN)
Common GND pin for analog
13 AGND - - - blook
150 LPF cutput pin
14 | MICOUT | OUT A Wi

ROHM CO,, LTD.

REV. :

SPECIFICATION No.

TEZ02201-BH6410KN=-1-2

TSZ22111-04
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Pi PIN . e
N 170 D/A Equivalent circuit diagram Explanation
No. name
‘ Mute control pin
5 A
1 MUTE IN A {I.:MUTE. H:normally)
TEST pin
16 N.C. ouT A
{Usually, this pin is set OPEN)
17 AVGG _ _ _ Power supply pin for analog
block
18 MOUT | OUT A MIC output pin
ROHM CO., LTD. | rev. : SPECIFICATION No. : T5Z02201-BHE410KN-1-2

T8722111-04
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p i ‘ p . N
iN P /0 { D/A Equivalent circuit diagram Explanation
No. narme
19 TAU N A A‘LG time constant connect
pin
20 REG ouT A z Power supply pin for MIC
L
/78
21 MIGIN I A MC input pin
20K
100K
22 LNF IN A MIC negative feedback pin
1K
ROHM CO., LTD, | rev. SBECIFICATION No. TS202201-BHE410KN-1-2

T8Z22111-04
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PNI:I PIN name I/0 D/A Equivalent circuit diagram Explanation

23 BIASOUT | QUT A ‘ m% i i f} Analog bias output pin

150
1K 2150900k
—d
100K
24 ABIAS oUT | A 'f. Analog bias filter pin
10K
100K
_q
ooK_3%
25 SPBRIAS ouT 3K 8P hias filter pin
' 100K
A

15
e
— g
87K
26 SPOUTZ2 QuT A SPAMP positive output pin
'fsk
ROHM CO., LTD. | rev. . C SPECIFICATION No. T5202201-BH6410KN-1-2
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PIN . e .
No PIN name I/0 D/A Equivalent circuit diagram Explanation
27 SPVGC - - - Power supply pin for SP block
1
_w
——MW—e
67K
28 SPOUTH ouT A SPAMP negative output pin
EfSK

Operation notes

e IS ol ol

Be careful enough never to get over an Power dissipation because BH6410KN is built in Power AMP.
Set up AVCC, DVCC and APVCC to become the same electric potential,

Make a RESET terminal Low or OPEN when you don’ t use the outside RESET.

BIASOUT CAPA should connect capacity over 1.0 it F.

CAPA between LNF pin and BIASOUT pin is should connect capacity over 22 4 F.

Connect the capacity of 0.1 ¢ F and below to the MICIN pin.

Make 12PIN and 16PIN OFPEN usually.

OQutput pin should connect resistor over 47K Q.

ROHM CO., LTD.

REV. :

SPECIFICATION No. - T5202201-BHG6410KN-1-2

T5Z22111-04

TOTAL F.19




