ROHIM

SEMICONDUCTOR

Dear customer

ROHM Co., Ltd. ("ROHM"), on the 1st day of April, 2024,
has absorbed into merger with 100%-owned subsidiary of LAPIS Technology Co., Ltd.

Therefore, all references to "LAPIS Technology Co., Ltd.", "LAPIS Technology"
and/or "LAPIS" in this document shall be replaced with "ROHM Co., Ltd."
Furthermore, there are no changes to the documents relating to our products other than

the company name, the company trademark, logo, etc.

Thank you for your understanding.

ROHM Co., Ltd.
April 1, 2024



ROHM GROUP

LAPIS

TECHNOLOGY

ML22Q374/ML22Q374P

ADPCM Speech Synthesis LSI

FEDL22Q374-08
Issue Date: Feb. 9, 2024

B GENERAL DESCRIPTION

ML22Q374/ML22Q374P is voice synthesis LSI with built-in Flash memory that stores speech data.
This LSI includes edit ROM, ADPCM2 decoder, low pass filter and D-class speaker amplifier. Also,
ML22Q374/ML22Q374P support the synchronous serial interface.

By integrating all the functions required for voice output into a single chip, this LSI can be more easily
incorporated in compact portable devices.

e Built-in memory capacity and maximum playback time:

. Maximum playback time (sec) (at fs=8.0kHz)
Product name ROM capacity 4bItADPCM2 16bitPCM
ML22Q374 .
ML22Q374P 692 Kbits 22.1 55

Notes: ROM capacity shows the numerical value of only a voice area.

¢ Voice synthesis method: 4-bit ADPCM2
8-bit Nonlinear PCM
8-bit PCM , 16-bit PCM
Can be specified for each phrase.

eSpeech ROM capacity ML22Q374/ML22Q374P: 692-Kbit Flash

e Sampling frequency(Fs): 6.4/8.0/10.7/12.8/16.0/21.3/25.6/32.0 kHz
f; can be specified for each phrase.

eAnalog output: Built-in D-class amplifier

¢CPU command interface: Synchronous serial interface

e Maximum number of phrases: 30 phrases

eDisconnection detection function /Speaker pin short detection function

¢ Source oscillation frequency: 4.096 MHz(internal)

e Power supply voltage: 2.0t0 5.5V

¢ Flash memory rewritable time: 80 times

¢ Operating temperature range: —40 to +85°C  (ML22Q374)

—40 to +105°C (ML22Q374P)
¢ AEC-Q100 Compliant

ROHM

SEMICONDUCTOR
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LAPIS Technology Co., Ltd.

FEDL22Q374-08

ML22Q374/ML22Q374P

B Applications

e Automotive equipment (e.g., AVAS(Acoustic Vehicle Alerting System), Meter cluster, Various warning sounds) .
e Consumer and Industrial equipment (e.g., Household appliances, Housing equipment, Office equipment, Measurement

instrumentation, etc.).

[NOTE]

This product cannot be applicable for automatic train control systems, and railway safety systems. Please contact ROHM
sales office in advance if contemplating the integration of this product into applications that requires high reliability,
such as transportation equipment for ships and railways, communication equipment for trunk lines, traffic signal equip.

B Table format

Body size Pin pitch Packing form and Product name™
Package (including lead) [mm] I Tave & Reol
[mm x mm] ray ape & Ree
. . 5.0 x 4.4 ML22Q374-NNNTPZOAJL | ML22Q374-NNNTPZOALL
16 pin plastic TSSOP (5.0 x 6.4) 065 ML22Q374-xxxTPZOAJL ML22Q374-xxxTPZOALL
ML22Q374-NNNTDZOARL | ML22Q374-NNNTDZOATL
. . 6.5 x 4.4 ML22Q374-xxxTDZOARL ML22Q374-xxxTDZOATL
20 pin plastic TSSOP (6.5 x 6.4) 065 | ML22Q374P-NNNTDZOARL | ML22Q374P-NNNTDZOATL

ML22Q374P-xxxTDZOARL

ML22Q374P-xxxTDZOATL

*1 “NNN” is a blank product. “xxx” denotes ROM code number.
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LAPIS Technology Co., Ltd.

FEDL22Q374-08

ML22Q374/ML22Q374P
The following table shows the differences among the ML22Q394.
Parameter ML22Q374 ML22Q374P ML22Q394 ML22Q394P
CPU interface Synchronous serial « 12C «—
interface
Memory capacity 692Kbit <~ <~ <~
4-bit ADPCM2
8-bit nonlinear PCM
Playback method 8-bit straight PCM <« «— <~
16-bit straight PCM
Maximum number of
30 “— “— «—
phrases
Samplin 6.4/12.8/25.6
o u‘;ncg (KHz) 8.0/16.0/32.0 - - «
quency 10.7/21.3
Clock frequenc 4.096MHz <« “— “«—
q y (internal oscillation)
Low-pass filter FIR interpolation filter <~ <~ <~
Speaker drivin Built-in D-Class Built-in D-Class Built-in D-Class Built-in D-Class
as] gl 9 1.0W 0.8W 1.0W 0.8W
P (80, SPVpp =5V) (8Q2, SPVpp =5 V) (80, SPVpp =5 V) (80, SPVpp =5 V)
Edit ROM function Yes <« <« <«
Volume control 32 levels <« <« <«
Yes
Silence insertion 20 ms to 1024 ms <« “— “—
(4 ms/step)
Repeat function Yes <« <« <«
Power supply voltage 20Vto55V <« <« <«
2‘;‘;’:““9 temperature 40 to +85°C 40 to +105°C 40 to +85°C 40 to +105°C
16-pin TSSOP . 16-pin TSSOP .
Pack 20-pin TSSOP 20-pin TSSOP
ackage 20-pin TSSOP pin 20-pin TSSOP pin
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LAPIS Technology Co., Ltd.

FEDL22Q374-08

ML22Q374/ML22Q374P
Hl BLOCK DIAGRAMs
ML22Q374-NNNTP/ML22Q374-xxxTP/ ML22Q374-NNNTD/ML22Q374-xxxTD
ML22Q374P-NNNTD/ML22Q374P-xxxTD
PVoo Add
Regulator ress 16bit 692Kbit
DGND <«L] VPP
Controller ¥ Multiplexer Flash
Voo 7'y y 'y
\ v
SPI L) Phrase 16bit ADPCM/PCM
Address Latch Address Counter Synthesizer
Interface
CsB 7'y
SCK
SI _ A
LPF
TESTL1—» :E SPVop
— v SPGND
Timing
BUSYBLl«—— OUTPUT Controller D-class
Interface Spealk'er
T Amplifier —FE SPM
—»L1 SPP
0OsC
(internal)

RESET_N
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LAPIS Technology Co., Ltd.

FEDL22Q374-08

ML22Q374/ML22Q374P

B PIN CONFIGURATIONSs (TOP VIEW)

ML22Q374-NNNTP/ML22Q374-xxxTP

16-Pin Plastic TSSOP

SPP [ 1]
SPM [ 2] @
SPGND [ 3]
SPVoo [ 4 |
BUSYB [5 |
DGND [6 |
Voo [ 7] Q
DVoo [ 8]

RESET N
TEST
VPP

NC

NC

SCK

sl

cSB

EEEEEREE

NC:Unused pin

ML22Q374-NNNTD/ML22Q374-xxxTD/ML22Q374P-NNNTD/ML22Q374P-xxxTD

20-Pin Plastic TSSOP

sPP [ 1]
SPM [ 2]
SPGND [ 3 |
SPVoo [ |
BUSYB [5 |
DGND [ |
Voou [ 7]
DVoo [ 8 |
NC [9 |

NC [10]

@,

[20] RESET_N
[ 19] TEST
18] VPP

[17] NC

[16] NC

[ 15] SCK

[14] s

[13] CSB
[12] NC

[11] NC

NC:Unused pin
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LAPIS Technology Co., Ltd.

FEDL22Q374-08

ML22Q374/ML22Q374P
Ml PIN DESCRIPTION
Pin Pin Initial value
) ) (At the Initial value L
20pin | (16pin Symbol 110 Description
Tés gp) Tés gp) y RESET N | (At standby) P
Input)
1 1 SPP (0] Hi-Z Hi-Z Positive(+) output pin of the speaker amplifier built-in
2 2 SPM (®) Hi-Z Hi-Z Negative(-) output pin of the speaker amplifier built-in.
3 3 SPGND — — — Ground pin for the speaker amplifier.
Power supply pin for the speaker amplifier.
4 4 SPVop — — — Connect a bypass capacitor of 1uF or more between this pin and
SPGND pin.
BUSY output pin.
When BUSYB use mode is set, the "L" level is outputted during
playback.
At the time of a disconnection detection function,
5 5 BUSYB O Hi-Z 1 when disconnection is detected, the "L" level is outputted.
Logical inversion can be set up with the Mask Option Setting screen of
Speech Utility.
In addition, when BUSYB use mode is not set, the initial value is
outputted.
6 6 DGND — — — Digital ground pin.
7 7 Vool o - o Regulator output pin for internal logic circuitry.
Connect a capacitor of 10uF or more between this pin and DGND pin
8 8 DVoo . . . Power supply pins for logic circuitry.
Connect a capacitor of 0.1uF or more between this pin and DGND pin.
Chip select pin, when CSB use mode is set.
13 9 CSB | 1 1 At the “L” level, data input is available.
The pull-up resistor is built in.
14 10 Sl | 1 1 Input pin for the synchronous serial data.
15 11 SCK | 1 1 Clock input pin for the synchronous serial interface.
18 14 VPP . . . Power supply pin for rewriting Flash memory.
Fix this pin to DGND except when rewriting Flash memory.
19 15 TEST | 0 0 Test pin. Fix this pin to a DGND level.
20 16 RESET N | 0 1 At the “L” level, the LSI enters initial state.

After the power supply voltage is stable, drive this pin to “H” level.

6/38



LAPIS Technology Co., Ltd.

FEDL22Q374-08

ML22Q374/ML22Q374P

B ABSOLUTE MAXIMUM RATINGS

(DGND = SPGND = 0 V)

Parameter Symbol Condition Rating Unit
Power supply voltage DVbp -0.3t0 +7.0 V
Speaker power supply voltage SPVop -0.3t0 +7.0 \%
Internal logic power supply Vool 0310436 v
voltage
Flash power supply voltage VPP Ta=25°C -0.3t0+9.5 \%
-0.3to
Input voltage ViN DVoo+0.3 \%
Power dissipation Po 1 w
. . _ +
Output short-circuit current Isct except SPP pin, SPM pin 12 to +11 mA
Isc2 SPP pin, SPM pin 300 mA
Storage temperature Tste — -55 to +150 °C

B RECOMMENDED OPERATING CONDITIONS

(DGND = SPGND =0 V)

Parameter Symbol Condition Range Unit
Power supply voltage DV — 201055 \%
PPy g op Flash memory write 2.7t05.5
Speaker power supply voltage SPVop — 20to 5.5 \Y
Flash power supply voltage Vpp Flash memory write 7.7t08.3 \%
Flash memory rewrite cycles N — 80 —
T ML22Q374 —40 to +85
Operating temperature oF1 ML22Q374P —40 to +105 °C
Tor2 Flash memory write 0 to +40
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LAPIS Technology Co., Ltd.

FEDL22Q374-08

ML22Q374/ML22Q374P

B ELECTRICAL CHARACTERISTICS

@® DC Characteristics

DVop = SPVop =2.0t0 5.5V, DGND = SPGND =0V, Ta = -40 to +85°C (ML22Q374)

Ta =-40 to +105°C (ML22Q374P)

Parameter Symbol Condition Min. Typ. Max. Unit
“H” input voltage Vin — 0.7xDVpbp — DVbp vV
“L” input voltage Vi — 0 — 0.3xDVpp vV
“H” output voltage 1 VoH1 lon = -0.5 mA DVop-0.5 — — vV
“L” output voltage 1 Vo1 lo. = 0.5 mA — — 0.5 V
“H” input current 1 liH1 ViH = DVbp — — 1 uA
“H” input current 2 liH2 ViH = DVpp TEST pin 0.02 0.3 1.5 mA
“L” input current 1 liL1 Vi = DGND —1 — — A
“L” input current 2 li2 RES\EEI':I\EI),GCNSDB oin -1.5 -0.3 -0.02 mA
Von = DVop = SPVop
“H” output current 1 looH1 (High impedance) — — 1 A
BUSYB pin, SPP pin, SPM pin
Von = DVbp
“H” output current 2 looH2 (Nch Open drain) — — 1 A
BUSYB pin
VoL = DGND = SPGND
“L” output current 1 looL1 (High impedance) -1 — — MA
BUSYB pin, SPP pin, SPM pin
VoL = DGND
“L” output current 1 looL2 (Pch Open drain) -1 — — MA
BUSYB pin
Ibb1 No output load, DVop = 3.0V — 4.0 6.0
Supply current during playback mA
lbb2 No output load, DVop = 5.0V — 6.0 10
Awaiting command supply current Ipbct DVpp = SPVpp = 5.0V — 3.0 5.0 mA
Ibpst Ta < +40°C — 0.5 3.0
Standby supply current Ipps2 Ta < +85°C — 0.5 8.0 MA
Ippss Ta < +105°C — 0.5 16.0
Ta =-10to +50°C 4.034 4.096 4.158
Source oscillation frequency fosc Ta =-40to +85°C 3.973 4.096 4.219 MHz
Ta =-40to +105°C 3.973 4.096 4.219

@ Characteristics of Analog Circuitry
DVop = SPVop = 2.0 to 5.5V, DGND = SPGND = 0V, Ta = -40 to +85°C (ML22Q374)

Ta = _40 to +105°C (ML22Q374P)

Parameter Symbol Condition Min. Typ. Max. Unit
SPM, SPP output load resistance Risp — 8 — — Q
SPVop = 5.0V, Sin wave f = 1kHz
Risp = 8Q, THD>10% — 1.0 — w
. (ML22Q374)
Speaker amplifier output power Pspo SPVoo = 5.0V, Sin wave f = 1kHz
Risp = 8Q, THD>10% — 0.8 — w
(ML22Q374P)
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LAPIS Technology Co., Ltd. FEDL22Q374-08

ML22Q374/ML22Q374P

@® AC Characteristics
DVpp = SPVpp =2.0t0 5.5V, DGND = SPGND =0V, Ta =-40 to +85°C (ML22Q374)
Ta = —40 to +105°C (ML22Q374P)

Parameter Symbol Condition Min. Typ. Max. Unit
RESET_N input pulse width trsT — 100 — — us
Start time SPVop after starting DVop tvobp — 0 — — ns
Initialization time after reset release tiniT — — — 20 ms
BUSYB change time to "Hi-Z",after RESET_N
tBsyr — — — 500 ns
fall edge
SCK input enable time from CSB fall edge tesoxs Oscnla.tlon. stop 2 — — ms
tesck2 Oscillating 10 — — us
SCK hold time from CSB rise edge tcsH — 200 — — ns
Data setup time from SCK rise edge tois — 50 — — ns
Data hold time from SCK rise edge toiH — 50 — — ns
SCK cycle tscvc — 500 — — ns
SCK “H” level pulse width tsckH — 200 — — ns
SCK “L” level pulse width tsckL — 200 — — ns
Playback time tveve — 20 — — ms
BUSYB change time from "H" to "L", after a
. tcs — — — 400 us
command is inputted
CSB “H’” level pulse width tesw — 1 — — ms
Oscillation stop time, after playback tosst — — — 500 us
Next command transmit time e — - o 10 ms
In the case of the playback
Disconnection judging time —
by the DISCOI\JJNEgC'Igcommand toco 100 B B ms
BUSYB change time from "L" to "H",after tso — . . 80 us
Over-current detection of a speaker amplifier
Processing time before playback start teLBF — 0.3 — 2.1 ms
Processing time after playback start teLAF — 0.15 — 1.2 ms
Fade-out time at Change Immediately mode or —
. troo —_ 22 — ms
Change Immediately Once mode

Note: Output pin load capacitance = 45 pF
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LAPIS Technology Co., Ltd. FEDL22Q374-08

ML22Q374/ML22Q374P

B TIMING DIAGRAMS

@ Power-On Timing

5V -—x T
DVpp /i

*Note1 5V boood

SPVpp 4
it\/DDi
CSB vii= . '
viL— oo
i i, frst o
RESET_N . _ B b
BUSYB o4 /
0SsC Oscillationistopped / Oscillating \ Oscillation stopped
(internal) 5 : t ;
VOH—  Hi-Z , h INT >
SPP o= .
SPM o —-——
Status X Pertomy9? X Initializing X Standby

Note 1: Turn on DVpp and SPVpp simultaneously, or turn on SPVpp after turning on DVpp.
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LAPIS Technology Co., Ltd.

FEDL22Q374-08

ML22Q374/ML22Q374P

@® Power-Down Timing (At the RESET N Input)

CSB
RESET N —

BUSYB —— |

’ 5 . Oscillation

. OSC Oscillating \ | Oscillating \ stopped
(internal) ] o ‘:

sPP UL I

SN0 1)1

Status Playing >< / >< Initializing X Standby

Performing a reset J

@ Synchronous Serial Interface Timing

When “Normal(“H”Level)” is chosen as mask option, the initial value of SCK is "H" level.

VIH—

CSB wi—

/

tesck1

: (tescka) | EtSCKH H

VIH— y I
s = M NSNS NSNS

!

! !
fois i tom itsow ! tsove |
! ]

i tosn

Sl wi_ X X X X X

X

X

When “Reversal(“L”Level)” is chosen as mask option, the initial value of SCK is "L" level.

VIH= fi
CSB .— i
H tosn |
i tesck . ' H i
VIH— y y i
SCK wvi—

Jos i tow o
——

]
H ' '
itseki !l tsevc
o o e 1
! [l

o S G G G G |
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LAPIS Technology Co., Ltd. FEDL22Q374-08

ML22Q374/ML22Q374P

@ Play Once mode Timing

CSB _|

St LR
Etescm ; . l tesn
SCK UL,
A
BUSYB VoH— ; \‘r
voL— !
0SC §
(internal) \ Oscillating
WS1IWs2i e tueve
Speaker amplifier Oscillation stable | /————

enable (internal)

AR IR ARDRPY R -/ AU PR S
O et 10 "y REEEE B8

SRR RSN Iy E—
SPM Hi-Z \ WL -+~
Status %Awaiting commandx% | Playing

Standby Command processing

CSB \\//llT: e—> tescis

S| FFRFRER

SCK o

— i Bl
VOH—

BUSYB o \4r

(inte?nsa% Oscillating Oscillating

tear 1WS3 WS4

WS1WS2} teiae!
P P P

able}/

Speaker amplifier-
enable (internal)

>

SPP

L [
SPM JIH__/: Hi-Z |||\|ll|l||\| """""""

Status Playing X / \ Playing
Awaiting oscillation stop —/ \ Command processing
Standby

Awaiting command

Hi-Z

R TP

- The wait time of WS1, WS2, WS3, and WS4 can be set up for every phrase, when creating sound data using Speech LSI
Utility.
- About this function, refer to “3. PHRASEn command” in “Description of Command Functions”
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LAPIS Technology Co., Ltd. FEDL22Q374-08

ML22Q374/ML22Q374P

@ Scheduled Play Once mode and Scheduled Play mode Timing (Continuous Play)
After inputting the next PHRASEn command(Phrase(n)), a phrase(Phrase(m)) is played back to the last
and thePhrase(n) playback is started.

CSB _| toow

B
tnem

iy v

: . ' Phrase (n)

S| ! o[o[o]e]oo]o|o] ! i [o[ole[e]o[o]o]o]
1 7le]l5|4]3]2|1]o] ! Vo7l s)5]4]3]2]1]0] !
e tescxt > S ieiCsH tESCK2_>: € > q—fcsH

SCK ! | : |
L ek
BUSYB Vo= ; ; \
VOL— ! [
osC ; :
(internal) \ >< ; Oscillating
E S1m) WS2(m) o g |

enable (internal)

SPP

SPM

Status Awaiting commandQ Playing Phrase (m)

Hi-Z

Speaker amplifier | Oscillation stabl

O s Y18 CHF S B

- e -

[T —

Hi-Z '

H;g

tPLAF‘E\ANS:i(n)E‘ WS4(n) ;

i tossT

Standby Command processing
VIH=
csB | _
SI VIH—
VIL—
SCK  vm=
VIL—
BUSYB VoH—
voL= j P
0SC ot | "
(internal) Oscillating ; E >.\

enable (internal)

ST T T 1

Speaker amplifier .

sev 1[Il f ] LT

THI-Z

><--.S~.---.\---.-74/._

Status Playing >< Playing Phrase (n) / >< /
Awaiting oscillation stopJ StandbyJ

- The wait time of WS1, WS2, WS3, and WS4 can be set up for every phrase, when creating sound data using Speech Utility.
- About this function, refer to “3. PHRASEn command” in “Description of Command Functions”

*1: It is applied to the Scheduled Play Once mode. Start the next PHRASEn command within the tNCM. When it can't start,
confirm the completion (BUSYB= "H") of the playback. Next, input the next command (PHRASEn command).
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LAPIS Technology Co., Ltd. FEDL22Q374-08

ML22Q374/ML22Q374P

@® Change Immediately Once mode and Change Immediately mode Timing (Continuous Play)
After inputting the next PHRASEn command(Phrase(n)), fade-out of the playback(Phrase(m)) is carried out
and thePhrase(n) playback is started.

CSB
| B tosw R
l Phrase (m _ g
st FlRERE
itEsoml T e tosh
SCK : I
L mi
BUSYB VoH— | ; ; \
voL— i i i
0sC s : —
(internal) /< \ >< Oscillating
; P wst(m)ws2(m)t teieri
Speaker amplifier E Oscillation st:ablé ' : :
enable (internal) | Lo / oo
SPP : Az A ||\|||l||l|]||| H”I """"""""""
. e W LI [ —
Status %/—\;waiting commandw Playing Phrase (m)
Standby Command processing
VIH= |
CSB s
Phrase (n
St eEEEEET
tesckz, 1 L r . feon

SCK = U
VIL— /

4&»‘/ Phrase (m) Stop j
0sc o— | | —
(internal) Oscillating 5 ' ’ )\

BUSYB VoH—

VOL—

Speaker amplifier : : !
enable (internal) :

SN 11 A

KL |11 1

/ Hi-Z

Status Playing X / >'< Playing Phrase (n) >< / X /
Fade-out processing_/ Awaiting oscillation stop —/ Standby —/

- The wait time of WS1, WS2, WS3, and WS4 can be set up for every phrase, when creating sound data using Speech Utility.
- About this function, refer to “3. PHRASEn command” in “Description of Command Functions”
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LAPIS Technology Co., Ltd. FEDL22Q374-08

ML22Q374/ML22Q374P

@ Timing which stops the playback in Scheduled Play mode
After inputting the STOP command, a phrase is played back to the last and the playback is stopped.

cse | . teow R

' Phrase (m) 1STOP command:
S| i o|o|o[o]o[o]o[o] ? ' '
1 7|6|5[4]3]2[1]of } . !
ktEsiH _H_;‘_tCSH tEsoKz_H . . tesh
Sek T nnnnnny T
B
BUSYB VoH= | ; N\
vVoL— E E E ;
0SC i i —
(internal) /< \ X P Oscillating

: WS1E WSZEtPLBFE
DALIPULL Dt

Speaker amplifier : S . : '
enable (internal) Oscillation ST‘:@bH:e / 5

sep ——mr—— (MLl

s~ (I

Status %A;Waiting commandq Playing Phrase (m)
Standby Command processing

VIH=
CSB L
VIH—
sl vIL—
SCK vv=
vIL—
B YB VOH— :
Us VOoL— [ . .
(intecl’)nS;lCI; Oscillating ' : >\

i teLar iWS:”(”)E Ws4(n) ! tosst

e —>
Speaker amplifier i ' \

enable (internal) ' H :

ser I DML MW ——
SO 11 T 1T 1T T S

Status Playing (reproduced to the last) / X Standby
Awaiting oscillation stop—/

- The wait time of WS1, WS2, WS3, and WS4 can be set up for every phrase, when creating sound data using Speech Utility.
- Confirm the completion (BUSYB= "H") of the playback after input of a STOP command. Next, input the next command
(PHRASEn command).

- About this function, refer to “3. PHRASEn command” in “Description of Command Functions”
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LAPIS Technology Co., Ltd. FEDL22Q374-08

ML22Q374/ML22Q374P

@ Timing which stops the playback in Change Immediately mode and Change Immediately Once mode
After inputting the STOP command, fade-out of the playback is carried out and the playback is stopped.

CSB _| . tesw R

WS1] WS2 | trLer!
= U
Speaker amplifier e

: Phrase (m) !
st TEEREEER:
:tEscm; i : tesn
SCK Ty
e S
BUSYB VoH—: i | \r
VOL— E E E
OosC ; i : —
(internal) /< \ X | Oscillating
!

TSRV SRPIPUPIPUUPR SR IS ~HUSpRN N J

Oscillation stabl ; .

enable (internal) | : /./ : :
sep ——mz———i__ I (I
sv i | [l s

Status %/—\;waiting commandx% Playing Phrase (m)
Standby Command processing

VIH—
—
VIL—

CSB

i STOP command
SI VIH— i

tescka T r tesh
SCK V|H——IUl-|_|_|_|_|_|_|_|_|_|_|_|_|_il
vIL— i teoo E
BUSYB ‘\’/‘;’:: j : :
, OSC EOsciIIating : : ' >\
(internal) o :Ws3§ Wsa ‘tﬁ.
Speaker amplifier : : \'\ ; '
enable (internal)
S I O —wz
ow LMWL L1 | —
Status Playing >< Fade-out processir;g | / >< Standby

Awaiting oscillation stopJ

- The wait time of WS1, WS2, WS3, and WS4 can be set up for every phrase, when creating sound data using Speech Utility.
- Confirm the completion (BUSYB= "H") of the playback after input of a STOP command. Next, input the next command
(PHRASEn command).

- About this function, refer to “3. PHRASEn command” in “Description of Command Functions”
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LAPIS Technology Co., Ltd. FEDL22Q374-08

ML22Q374/ML22Q374P

@ Disconnection detection Timing

VIH—
CSB VIL—_I

i DISCONNECT command
s g
i tescri : Yl tesn
sek  — i
I EECEL toco :i
BUSYB Vo4~ ’ f

(internal) ,/< / X

Status %A;waiting commandx% Under disconnection detection
Standby Command processing

Oscillating

voL— | Oi;cillation sta:ble\i'
osc i/ ;

VIH—
CSB L—
i STOP command:
Sl § ;
tesckz il . E tesH
SCK |
itce! tosst i
BUSYB | j
0sc — — i
(internal) Oscillating P }\
Status Under disconnection detection \ ' Standby
Command processing \—Awaiting oscillation stop
@ Speaker pin short detection Timing
L tsp i
BUSYB VoH— :
voL—
. 0SC Oscillating
(internal)

Speaker amplifier
enable (internal)

“tetot (htomaly /
see [l

sen LN
— Short detéction processing
Status Playing / X Standby

Hi-Z

i .{.--_-_-7._/____7,.4_____>,d__

Hi-Z
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LAPIS Technology Co., Ltd. FEDL22Q374-08
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B FUNCTIONAL DESCRIPTION

@ Synchronous Serial Command Interface

The CSB, SCK, SI pins are used to input the command data. Driving the CSB pin to “L” level enables the serial CPU interface.
After the CSB pin is driven to “L” level, the command data are input through the SI pin from the MSB or LSB synchronized
with the SCK clock. The command data shifts in through the SI pin at the rising edge of the SCK clock pulse. Then, a command
is executed at the rising edge of the eighth pulse of the SCK clock.

The initial value of the SCK pin can be chosen by the mask option of Speech Utility. When setting the initial value of the SCK
pin as "H" level, please choose “Nomal ("H" Level)” as a mask option. When setting the initial value of the SCK pin as "L"
level, please choose “Reversal("L" Level)” as a mask option.

After a command input should return the CSB pin to "H" level.

Data input timing
eNomal(“H” Level)

CSB
sck  LfLfLfLfLfLSLFLS

si Y D7 6 Y D5 {4 Y D3 Y D2 Y D7 Y Do)
(MSB) (LSB)

eReversal(“L” Level)

csBT | I
sck____ flLfLfLfLFLFLFLFL

Sl XD7X56X65X64X63X52X51)([30)(
(MSB) (LSB)

The synchronous serial interface option can be set up on the option screen of Speech Utility shown in figure .1.

Mask Option Setting E‘

Device SFI Setting
[lUze oF speaker short detective Data transfer type Clock polarity

(LB fist (&) Mormal [H Level)
(I MEB first () Reversal (L Level]
SEQFins Seting
SEQ
[use of SEG
Initizl State

(@) L lewel Output
() H lewel Dutput

Condition

(5) CMOS
) Mok Dpen Dirin
() Feh Open Drain

OHz

Figure .1 The option screen of Speech Utility
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@® Command List

Each command is configured by the unit of byte (8-bit).

Command D7 | D6 | D5 | D4 | D3 | D2 | D1 DO Description
Stop command.
The STOP command becomes
STOP 0 0 0 0 0 0 0 0 |effective except the phrase in Play
Once mode and Scheduled Play
Once mode.
Disconnection detection command.
Please input the STOP command,
DISCONNECT 0 0 0 0 0 0 0 1 after you 5se the DISCONNECT
command.
PHRASE2 V2 | V1 | VO 0 0 0 1 0
PHRASE3 V2 | V1 | VO 0 0 0 1 1
i Phrase command
PHRASE31 [va vi[vol 1 [ 1 [1]1] 1

@ Voice Synthesis Algorithm

Four types of voice synthesis algorithm are supported. They are 4-bit ADPCM?2, 8-bit non-linear PCM, 8-bit straight PCM and
16-bit straight PCM. Select the best one according to the characteristics of voice.

The following table shows key features of each algorithm.

Voice synthesis

algorithm Applied waveform Feature
Up version of LAPIS Semiconductor’s specific voice
4-bit ADPCM2 Normal voice waveform | synthesis algorithm (: 4-bit ADPCM).

Voice quality is improved.

8-bit Nonlinear PCM

8-bit straight PCM

16-bit straight PCM

Waveform including
high frequency signals
(sound effect, etc.)

Algorithm, which plays back mid-range of waveform as
10-bit equivalent voice quality.

Normal 8-bit PCM algorithm

Normal 16-bit PCM algorithm
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@ Memory Allocation and Creating Voice Data

The ROM is partitioned into four data areas: voice (i.e., phrase) control area, test area, voice area, and edit ROM area.

The voice control area manages the voice data in the ROM. It contains data for controlling the start/stop addresses of voice
data for 1,024 phrases, use/non-use of the edit ROM function and so on.

The test area contains data for testing.

The voice area contains actual waveform data.

The edit ROM area contains data for effective use of voice data. For the details, refer to the section of “Edit ROM Function.”
The edit ROM area is not available if the edit ROM is not used.

The ROM data is created using a dedicated tool.

Configuration of ROM data

0x00000
X Prohibition of use area
0x01FFF (Fixed 64 Kbits)
0x02000
Voice area 2
max.0xOFBFF
Edit ROM area
OxOFFFF Depends on creation
max.0xOF BFF of ROM data.
0xOFCO00
OXOFFFF Test area
0x10000 .
Voice control area
(Fixed 4 Kbits)
0x101FF
0x10200
Voice area 1
0x17FFF

@ Playback Time and Memory Capacity

The playback time depends on the memory capacity, sampling frequency, and the playback method.
The equation to know the playback time is shown below. But this is not applied if the edit ROM function is used.

1.024 x (Voice area 1 + Voice area 2) [Kbits]
Sampling frequency [kHz] x Bit length

Playback time [sec] =

(Bit length is 4 at the 4-bit ADPCM2 and 8/16 at the PCM.)

Example) In the case that the sampling frequency is 8 kHz, algorithm is 4-bit ADPCM2, the playback time is approx. 22.1
seconds, as shown below.

1.024x692 [Kbits] = 22.1 [sec]
8 [kHz] x 4 [bits] o

Playback time =

Make the playback time of one phrase more than 20msec.
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@® Edit ROM Function

The edit ROM function makes it possible to play back multiple phrases in succession. The following functions are set using the
edit ROM function:

+ Continuous playback: There is no limit to set the number of times of the continuous playback. It depends on
the memory capacity only.
+ Silence insertion function: 20ms to 1,024 ms

Note: Silent insertion time varies for +1ms by the sampling frequency

It is possible to use voice ROM effectively to use the edit ROM function.
Below is an example of the ROM structure, case of using the edit ROM function.

Example 1) Phrases using the Edit ROM Function

Phrase 2 A X B X D

Phrase 3 A X C X D

Phrase 4 E X B X D

Phrase 5 E X C X D

Phrase 6 A X B X D X Silence X E X C X D

Example 2) Structure of the ROM that contents of Example 1 are stored

Address control area

A

Editing area
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@ Notice of silence insertion function

If it is only silence phrase registered, please put in order three or more silence phrase.
The phrase which is constituted from one or two of silence phrase does not playback.

Example 3) Phrase composition in the case of using silence insertion function

The phrase to playback (The phrase 2 is playbacked twice on both sides of 1 sec silence.)

A X B XD Silence A X B XD
'!¢——— Phrase2 ———————»'4——>»'¢———— Phrase2 ——————»!
! ! Phrase 8 !
1sec silence

|
Silence X Silence Silence

I
| —> i —> i +—>
1 336ms 1+ 336ms 1+ 328ms
Silence Silence Silence
insertion insertion insertion

1 sec which is constituted by the three silences is registered as the phrase 8.

@® Notice of the silence insertion function, which a "Mute Time" was used for.

When "Mute Time" is used at the end of phrase , the continuous playback of that phrase isn't done.

Modify it to the sound which "Mute Time" was used for and the silence voice data in the case of the continuous playback
mode.

Example 4) Phrase coposition in the case of countinuous playback using silence insertion function
The case of continuous playback using Scheduled play mode.
A X B X C X 1s silence m

| ¢— 1 edit rom phrase

1
» !
|

1

1

—_

When "Mute Time"(1s silence) is used at the end of phrase, the continuous playback of that phrase isn't
done.

Change "Mute Time"(1s silence) to the combination of " "Mute Time"(980ms silence) and the silence
voice data*1 of 20ms".

“ v \[ the silence « . » \[ the silence

A X B X C X MggeoTlme Xvoice dataf| A X B X C X M;tSeOTlme l voice data
ms 20ms ms 20ms |

1

 «—— 1 edit rom phrase > < 1 edit rom phrase ~————|
1 1

*1 : The data that sound-less was made by the voice data are the silence voice data.
In the case of 20ms, it can be realized with 128Byte by choosing sampling frequency 6.4kHz, the 8bit PCM mode.
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@ Speaker Pin Short Detection Function

The speaker pin short detection function detect the short-circuit between SPP pin and SPM pin, or between SPP/SPM pin and
GND during playback. When short-circuit of a speaker pin is detected, the playback will be stopped automatically, BUSYB pin
will become "H" level, and LSI will become in a standby state.

In addition, this function can be set up with the option screen of Speech Utility.

Please refer to a "Mask Option Setting setting item" for the option screen of Speech Ultility.

Phrase Phrase
sck UL Uy
1 1 ! 1
BUSYB | D | L
i L Speaker pin short i
i ! f_: pea: er pin sho :
1 1
1 | ! 1 \
SPP/SPM ] Hi-Z : IJJ.NIIIIH'.”_”HJ_ " § zl i 1 Hi-Z : MMHMMMJ.”_“_“
! 1 | ! 1
i i Speaker pin short | E i Speaker pin short
i ' detection function ! I ' detection function
' ! -- effective : ' ! -- effective
! ! ! !
Status | \ |Awaiting command] | | Playing \ |Awaiting command] | | Playing
A \_ \_
Standby Command processing Standby Command processing

Forced outage by speaker
pin short detection
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@ Description of Command Functions

1. STOP command

ccommand | 0 | o ] o] o] o] o] o] o]

The STOP command is used to stop the playback. BUSYB pin will become "H", if the playback is stopped.
The STOP command becomes effective except the phrase in Play Once mode and Scheduled Play Once mode.
When you use Play Once mode or Scheduled Play Once mode, the STOP command is ignored.

When you use Scheduled Play mode, a phrase is played back to the last and the playback is stopped, after the STOP command is
inputted. Furthermore, when you use Change Immediately Once mode or Change Immediately mode, fade-out of the playback

is carried out and the playback is stopped, after the STOP command is inputted.

Confirm the completion (BUSYB= "H") of the playback after input of a STOP command. Next, input the next command
(PHRASEn command).

* STOP command operation in the case of Scheduled Play mode

Phrase STOP command
sek UL Uy
BUSYB : :
i ! |
SPP/SPM : T : ”I l Hﬂ | l” | “ | —
I I :
Status | \|Awaitin9 command| | Playing (playback to the last) |, ]
Standby \— Command processing Standby

* STOP command operation in the case of Change Immediately Once mode or Change Immediately mode

Phrase STOP command
sex UL [y
BUSYB : l li
SPPISPM ———— i T R AT S—
Status | iAwaiting commandi N Playing i Fade-out i , |
Standby \— Command processing Standby
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2. DISCONNECT command

ccommand | 0 | 0o | o] o] o | o] o] 1]

The DISCONNECT command is used to diagnose whether the speaker is disconnected or not. When the speaker is disconnected,
BUSYB pin outputs "L". Please input the STOP command, after you use the DISCONNECT command.

DISCONNECTcommand STOPcommand
sck — JUUUUUUY ULy
| |

BUSYB | k

‘E\L—Dhconnecﬁonjudéﬂe¢t
(L: disconnect H::Colhnect)
1

1
1
1
1

H toco
1

1

1

1

Standby

1

! I
1 <
o
oo
1 : 1
! I
| L
Status | \ |Awaiting command| || Under speaker disconnection detection | \ |

Standby \— Command processing \— Command processing
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3. PHRASEn (n =2 to 31) command

~command | V2 | vi | vo | F4 | F3 | F2 | F1 | Fo |

The PHRASEN (n = 2 to 31) command is used to start playback phrase. When you create the voice data, please set up the phrase
address using Speech Ultility.
The timing in the case of the playback a phrase address below is shown.

Volume Phrase
Sl IV2|V1|V0|F4|F3|F2|F1|FIO|
| |
SCK ruuy
BUSYB i i |
SPP/SPM — (OB I
Status | Standby | Awaiting command [\] Playing |

Command processing

The PHRASEn(n=2 to 31) command can perform a volume setup.
When V2-VO0 is “000”, the volume setup of voice cntrol area is used.

V2 V1 VO Volume [dB]
The volume setup of voice
0 0 0 . .
control area is used.™
0 0 1 +2.98
0 1 0 +1.78
0 1 1 0
1 0 0 -2.25
1 0 1 -5.28
1 1 0 -9.99
1 1 1 -21.04

*Note 1: For edited phrase, volume set for each registered phrase is used
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Each phrase can set up the wait time before and after playback, a volume setup, and playback mode using Speech Utility.

Event Settine ﬁ
EYEMT!Pharase 01h EVEMT!FPharase 02h EVEMT!Fharase 02h EYEMT!Pharase 04h
EYEMT Mode Play once A Flay once v Play once v
Walume Wolume 9 Wolume El Walume El
g WS1 W2 WSt i} W52 o W51 o WS2 o WS1 o W2 i}
Tranzit Time
WE3 WS4 WS3 0 WS4 o WS o WS4 o WE3 o WS4 0
[ apey ][ cancel | [ cClose |

Figure .2 The option screen for every phrase of Speech Utility

1) Wait time setting before and after playback (WS1, WS2, WS3, WS4)
Each phrase can set up the wait time before and after playback. Since it is an option setup, change will be impossible once it sets

up.

Phrase
sck  TULLUULLY
BUSYB | o
! L iws1iws2! IWS3 iws4 |
| Do : : : : :
SPPISPM ——— AL O L ——
Status | \iAwaiting commandi \i I I Playing I | / | Standby

Standby Command processing Awaiting oscillation stop

WS1: Time after inputting a phrase address, until SPP/SPM pins are enabled.
WS2: Time after SPP/SPM pins are enabled, until playback is started.

WS3: Time after playback is completed, until SPP/SPM pins are disabled.
WS4: Time after SPP/SPM pins are disabled, until it will be in a standby state.

WS1-WS4 can be arbitrarily set up between 0 to1020ms (4ms unit).

2) Volume setup (Volume)
Each phrase can set up the volume setup. Since it is an option setup, change will be impossible once it sets up.

Value [hex] Volume [dB] Value [hex] Volume [dB] Value [hex] Volume [dB]
00h +2.98 0Ah -0.41 15h -6.87
01h +2.70 0Bh -0.83 16h -7.79
02h +2.40 0Ch -1.28 17h -8.82
03h +2.10 0Dh -1.75 18h -9.99
04h +1.78 OEh -2.25 19h -11.34
05h +1.45 OFh -2.77 1Ah -12.94
06h +1.11 10h -3.34 1Bh -14.90
07h +0.76 11h -3.94 1Ch -17.44
08h +0.39 12h -4.58 1Dh -21.04
09h +0.00 13h -5.28 1Eh -27.31

14h -6.04 1Fh OFF
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3) Playback mode setup
Playback mode can be set up for every phrase. Since it is an option setup, change will be impossible once it sets up.

Playback mode Operation
This mode is playback once. All the commands become invalid during
Play Once
playback.
Scheduled Play Once When the following phrase is inputted into playback, after playback of

the present phrase is completed, playback of th following phrase starts.
Even if STOP command is inputted during playback, it will be ignored.
Change Immediately Once When the following phrase is inputted into playback, playback of the
present phrase is ended on the way, and playback of the following
phrase starts.

Scheduled Play The playback continues until the following command will be inputted, if
playback starts. When the following command is inputted into playback,
after playback of the present phrase is completed, the following
command is executed.

Change Immediately The playback continues until the following command will be inputted, if
playback starts. When the following phrase is inputted into playback,
playback of the present phrase is ended on the way, and playback of
the following phrase starts.

* Play Once mode

Phrase (m) Phrase(n)
SCK
BUSYB — 1 - 1 [
Voice output : E < "Good morning” >( E i < "Good afternoon” )
Status | \ | \ | \| Playing Phrase (m) \ | \ | \| Playing Phrase (n) | / |
Standby . Command processing . Standby \ . Command processing j
Awaiting command Awaiting command Standby

* Scheduled Play Once mode

Phrase(m) Phrase (n)
SCK
BUSYB — ; | |
Voice output E < "Good morning” >< "Good afternoon” >1
Status | \ | \ | \| Playing Phrase (m) | Playing Phrase (n) | Standby
. Standby \u Command processing

Awaiting command

Start the next PHRASEn command within the tNCM. When it can't start, confirm the completion (BUSYB= "H") of the
playback. Next, input the next command (PHRASEn command).
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+ Change Immediately Once mode
Phrase (m) Phrase (n)
SCK
BUSYB — n ; |
Voice output i < "Good mo>< "Good afternoon” >
Status | \ | \ | \| Playing Phrase (m)| \l Playing Phrase (n) | Standby
\—Standby\ \—Command processing
Awaiting command Fade-out
* Scheduled Play mode
Phrase (m) STOP command
SCK
BUSYB — 1 |
Voice output < "Good morning” >< "Good morning” )
Status | \ | \ | \| Playing Phrase (m) | Playing Phrase (m) | Standby
Standby Command processing

Awaiting command

Confirm the completion (BUSYB= "H") of the playback after input of a STOP command. Next, input the next command
(PHRASEn command).

+ Change Immediately mode

Phrase (m) STOP command
SCK
BUSYB — 1 O
Voice output ! ; < "Good morning” >< "Good mow
Status | | | NN Playing Phrase (m) | Playing Phrase (m) T | Standby
Standby Command processing Fade-out

Awaiting command

Confirm the completion (BUSYB= "H") of the playback after input of a STOP command. Next, input the next command
(PHRASEn command).
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@ Mask Option Setting

%)

Mask Option Settine

Device SF| Setting

l:| (1 ) [z of speker shoit deteciiis Diata transfer type Clock polarity

(5) @LeEfirs (6) (5 Harmal [H Level)

() MISE: first () Rewersal [L Level]

SEC) Fins Setting

SEQ
(2) [Juseersen
Initial Srate

(3) (%) L lewel Qutput

O H lewel Clutput

Condition

(4) @comos
O Meh Open Orain
O Pch Open Drain

(IHi-Z

[ ok ][ clos |

Figure .3 The Mask Option Setting screen of Speech Utility

Explanation of each option is shown in the following page.
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Parameter

Function

Explanation

(1) Use of speaker short detective

ON or OFF selection of a short
detection function

If a check box is turned on, a short detection circuit will
become effective.

SEQ Pins Setting

Interface setup

SEQ

BUSYB setup

(2) Use SEQ

Use or unuse selection of
BUSYB

If a check box is turned on, a BUSYB pin can be used. If
a check box is turned off, a BUSYB pin does not
function but the fixed output of the initial value is carried
out.

(3) Initial State

Initial output level selection of
BUSYB

The initial value of a BUSYB pin at voice stop can be
chosen.

L Level Output

L Level Output

The "L" level is outputted at voice stop. "H" level is
outputted at speech playback.

H Level Output

H Level Output

The "H" level is outputted at voice stop. "L" level is
outputted at speech playback.

(4) Condition

BUSYB condition setup

BUSYB condition can be chosen.

CMOS

CMOS output

A BUSYB pin become a CMOS output. Usually, please
use this setup.

Nch Open Drain

Nch Open Drain output

The "L" level is outputted at the “L” level. High
impedance is outputted at the H" level.

Pch Open Drain

Pch Open Drain output

The "H" level is outputted at the “H” level. High
impedance is outputted at the L" level.

Hi-Z

High impedance output

High impedance is always outputted. When BUSYB use
mode is set up, please do not use it.

SPI Setting

Synchronous Serial Interface

(5) Data transfer type

Data input format

Data input format can be chosen from LSB first or MSB
first.

LSB first

LSB first

Serial data is inputted at LSB first.

MSB first

MSB first

Serial data is inputted at MSB first.

(6) Clock polarity

Serial Clock setup

The initial value of the SCK pin can be chosen.

Nomal(“H” Level)

An initial value is "H" level.

An initial value of the SCK pin is "H" level.

Reversal(“L” Level)

An initial value is "L" level.

An initial value of the SCK pin is "L" level.
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B Termination of the Vppr Pin

The Vppr pin is the regulator output that is power supply pin for the internal logic circuits. Connect a capacitor between this pin
and the ground in order to prevent noise generation and power fluctuation.

The recommended capacitance value is shown below. However, it is important to evaluate and decide using the own board.
Also, start the next operation after each output voltage is stabilized.

. Recommended
Pin , Remarks
capacitance value
VobL 10 puF +20% The larger the connection capacitance, the longer the settling time.

Bl POWER SUPPLY WIRING

The power supplies of this LSI are divided into the following two:
e Power supply for logic circuitry (: DVpp)
¢ Power supply for speaker amplifier (: SPVpp)

The example of power connection is shown below.

DVoo DGND

-
1 SPVop SPGND

5V l“ I
—t—{DVoo DGND

A

v T
-

SPVpo SPGND

-

5v T

- Turn on DVbp and SPVpp simultaneously, or turn on SPVpp after turning on DVop.
- Turn off DVbp and SPVpp simultaneously, or turn off DVpp after turning on SPVop.
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B APPLICATION CIRCUIT

MCU

A

RESET_N

CSB
SCK
Sl

BUSYB

TEST

SPP
SPM

SPVbp

DVbbp

VboL

DGND
SPGND

0.1uF

1 —

L)

10pF

0.1IF
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B PACKAGE DIMENSIONS (16-pin plastic TSSOP)
(Unit: mm)
< 5.0+0.1 .
[©] ®
s| 3
a1
b ol
<| <
IR
lleo.159
0.230. 04
| 20,
(1.0)
[ \
\ 1. IMAX %_L
LB \ y 4 o Jb \
SEATING PLANE A 777
S| s 83 w
o+ S 0.60. 1
< o
i
LU — RIS BA—d v MRY EEERL,
2. %y = RRICIRE =L KRS Y RO = by MED R A ERV,

KEL KO EFOA VAR, LAPIS Technology Co., Ltd.
3, SEATING PLANE & [, /% o — D% R0 fHF Btk LC,

Ryl — R LA S B Th b, PACKAGE CODE P-TSSOP16-0225-0. 65-TK6
NOTES: , PACKAGE MATERTAL EPOXY RESIN UNIT mn
1 LEAD WEDH DOES NOT INCLUDE-THI ORESET, - LEAD FLAME MATERTAL Cu ALLOY DG No. | QSL-69603
2. PACKAGE WIDTH AND LENGTH DO NOT INCLUDE MOLD PROTRUSION, DIEPAD SUPPORT

PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY. LEAD FINISH Sn REVISION 1
3. THE SEATING PLANE IS THE SURFACE WHICH THE PACKAGE SOLDER THICKNESS MORE THAN 5 m Ist ISSUE | Dec/22/2021
IS MOUNTED ON AND GETS IN CONTACT WITH. PACKAGE MASS (g) 0. 064TYP. REVISED

Notes for Mounting the Surface Mount Type Package
The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in storage. Therefore,

before you perform reflow mounting, contact a ROHM sales office for the product name, package name, pin number, package
code and desired mounting conditions (reflow method, temperature and times).
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Bl PACKAGE DIMENSIONS (20-pin plastic TSSOP)
(Unit: mm)
J
A
sk,
(1.0)
T T 7 \Il - N
L. 1MAX ~ I
R D N N
Z1 2 ] =
(=3 !
S| s 5 -
o4 < 0.60
=l =
LAPIS Technology Co., Ltd.
PACKAGE CODE P-TSS50P20-0225-0. 656-TK6
PACKAGE MATERTAL EPOXY RESIN UNIT m
L FIDTH DOES NOT INCLUDE TRIM OFFSEL. —— : —— —
2, PACKAGE WIDTH AND LENGTH DO NOT INCLUDE MOLD PROTRUSION, DIEPAD SUPPORT LEAD LA MATERTAL Cu ALLO¥ LG \h asL. é:‘iUO‘J
PROTRUSION AND CAVITY OFFSET BETVEEN TP AND BOTTOM CAVITY. LEAD FINISH Sr REVIS 10N 2
3. THE SEATING PLANE IS THE SUR WHICH THE PACKAGE SOLDER THICKNESS MORE THAN Sum Ist TSSUE
IS MOUNTED ON AND GETS IN CONTACT WITH. PACKAGE MASS (g) 0. DSTYP. REVISED

Notes for Mounting the Surface Mount Type Package
The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in storage. Therefore,

before you perform reflow mounting, contact a ROHM sales office for the product name, package name, pin number, package
code and desired mounting conditions (reflow method, temperature and times).
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M Revision History
Page
Document No. Date Previous Current Description
Edition Edition
FEDL22Q374FULL-01 | Oct. 23, 2012 - - Final edition 1
FEDL22Q374-02 Jun. 06, 2014 21 21 Add the Notice of silence insertion function
8 8 Modify the explanation of tNCM.
12 12 Add the tcsw.
Add the notice of the next PHRASEn command input.
13 13 Add the tcsw.
14 14 Add the tcsw.
Add the notice of the next PHRASEn command input.
FEDL22Q374-03 Mar. 16, 2015
15 15 Add the tcsw.
Add the notice of the next PHRASEn command input.
19 19 Add the notice of minimam playback time.
21 21 Add the notice of the silence insertion function.
23 23 Add the notice of the next PHRASEn command input.
27-28 27-28 | Add the notice of the next PHRASEn command input.
FEDL22Q374-04 Apr. 01, 2016 2 2 Deleted ML22330/ML22Q330 and ML22Q384.
2 2 Modify the Sampling frequency.
FEDL22Q374-05 Oct. 31, 2017 5 5 Modify the BUSYB.
30 30 Modify the Initial output level selection of BUSYB.
1 1 Add 20pin TSSOP and ML22Q374-NNN/ML22Q374-xxxTD
Add Plan to qualify AEC-Q100
2 2 Add 20pin TSSOP
3 3 Add ML22Q374-NNNTD/ML22Q374-xxxTD
FEDL22Q374-06 Jul. 31, 2019 2 4 Add 20pin TSSOP
5 5 Add 20pin assign
33 33 Add 16pin SSOP
34 34 Add pakage dimensions to 20 PIN TSSOP
Add ML22Q374P to Product name
Add ML22Q374P to Operating temperature range
1 1 Modify AEC-Q100 Plan to AEC-Q100 Compliant
Add ML22Q374P-NNNTD/ML22Q374P-xxxTD to Product
name
2 2 Add ML22Q374P, ML22Q394P to a table
3 3 Add ML22Q374P-NNNTD/ML22Q374P-xxxTD
4 4 Add ML22Q374P-NNNTD/ML22Q374P-xxxTD to 20-Pin
Plastic TSSOP
FEDL22Q374-07 May. 17, 2021 6 6 Add ML22Q374P to Operating temperature of
RECOMMENDED OPERATING CONDITIONS
Add ML22Q374P to Operating Condition
7 7 Add Ta < +105°C to Stapdby supply current, Ta = -40 to
+105°C to Source oscillation frequency
Add ML22Q374P to Speaker amplifier output power
8 8 Add ML22Q374P to Operating Condition
25 25 Add the note of the volume
33 33 Modify P-SSOP16-0225-0.65-UK to
P-SSOP16-0225-0.65-SK
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FEDL22Q374-08

ML22Q374/ML22Q374P
Page
Document No. Date Previous Current Description
Edition Edition

Changed 16-Pin SSOP to 16-Pin TSSOP.

- - Format name from ML22Q374-NNNMB/ML22Q374-xxxMB
to ML22Q374-NNNTP/ ML22Q374-xxxTP

- 2 Added application information.

FEDL22Q374-08 Feb. 9, 2024 1 2 Changed shipping form to table format.

33 34 Modify P-SSOP16-0225-0.65-SK to
P-TSSOP16-0225-0.65-TK6

36 38 Revised the Note.
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Notes

)

2)
3)

4)

5)

6)

7)

8)

9)

When using LAPIS Technology Products, refer to the latest product information and ensure that usage conditions (absolute
maximum ratings’!, recommended operating conditions, etc.) are within the ranges specified. LAPIS Technology disclaims
any and all liability for any malfunctions, failure or accident arising out of or in connection with the use of LAPIS
Technology Products outside of such usage conditions specified ranges, or without observing precautions. Even if it is used
within such usage conditions specified ranges, semiconductors can break down and malfunction due to various factors.
Therefore, in order to prevent personal injury, fire or the other damage from break down or malfunction of LAPIS
Technology Products, please take safety at your own risk measures such as complying with the derating characteristics,
implementing redundant and fire prevention designs, and utilizing backups and fail-safe procedures.
*1: Absolute maximum ratings: a limit value that must not be exceeded even momentarily.

The Products specified in this document are not designed to be radiation tolerant.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the standard
operation of semiconductor products and application examples. You are fully responsible for the incorporation or any other
use of the circuits, software, and information in the design of your product or system. And the peripheral conditions must be
taken into account when designing circuits for mass production. LAPIS Technology disclaims any and all liability for any
losses and damages incurred by you or third parties arising from the use of these circuits, software, and other related
information.

No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of LAPIS
Technology or any third party with respect to LAPIS Technology Products or the information contained in this document
(including but not limited to, the Product data, drawings, charts, programs, algorithms, and application examples, etc.).
Therefore, LAPIS Technology shall have no responsibility whatsoever for any dispute, concerning such rights owned by
third parties, arising out of the use of such technical information.

LAPIS Technology intends our Products to be used in a way indicated in this document. Please be sure to contact a ROHM
sales office if you consider the use of our Products in different way from original use indicated in this document. For use of
our Products in medical systems, please be sure to contact a LAPIS Technology representative and must obtain written
agreement. Do not use our Products in applications which may directly cause injuries to human life, and which require
extremely high reliability, such as aerospace equipment, nuclear power control systems, and submarine repeaters, etc.
LAPIS Technology disclaims any and all liability for any losses and damages incurred by you or third parties arising by
using the Product for purposes not intended by us without our prior written consent.

All information contained in this document is subject to change for the purpose of improvement, etc. without any prior
notice. Before purchasing or using LAPIS Technology Products, please confirm the latest information with a ROHM sales
office. LAPIS Technology has used reasonable care to ensure the accuracy of the information contained in this document,
however, LAPIS Technology shall have no responsibility for any damages, expenses or losses arising from inaccuracy or
errors of such information.

Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive.
LAPIS Technology shall have no responsibility for any damages or losses resulting non-compliance with any applicable
laws or regulations.

When providing our Products and technologies contained in this document to other countries, you must abide by the
procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the US
Export Administration Regulations and the Foreign Exchange and Foreign Trade Act.

Please contact a ROHM sales office if you have any questions regarding the information contained in this document or
LAPIS Technology's Products.

10) This document, in part or in whole, may not be reprinted or reproduced without prior consent of LAPIS Technology.

(Note) “LAPIS Technology” as used in this document means LAPIS Technology Co., Ltd.

Copyright 2012 — 2024 LAPIS Technology Co., Ltd

LAPIS Technology Co.,Ltd.

2-4-8 Shinyokohama, Kouhoku-ku, Yokohama 222-8575, Japan
https://www.lapis-tech.com/en/
LTSZ08023+01-002
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