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The information contained herein is subject to change without notice.

When using LAPIS Technology Products, refer to the latest product information (data sheets, user’s manuals, application
notes, etc.), 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.
You are responsible for evaluating the safety of the final products or systems manufactured by you.

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.

The Products are intended for use in general electronic equipment (AV/OA devices, communication, consumer systems,
gaming/entertainment sets, etc.) as well as the applications indicated in this document. For use of our Products in applications
requiring a high degree of reliability (as exemplified below), please be sure to contact a LAPIS Technology representative
and must obtain written agreement: transportation equipment (cars, ships, trains, etc.), primary communication equipment,
traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and power transmission systems,
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. Do not use our Products in applications requiring extremely high reliability,
such as aerospace equipment, nuclear power control systems, and submarine repeaters, etc.

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

LAPIS Technology has used reasonable care to ensure the accuracy of the information contained in this document. However,
LAPIS Technology does not warrant that such information is error-free and LAPIS Technology shall have no responsibility
for any damages arising from any inaccuracy or misprint 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.

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

Copyright 2022 LAPIS Technology Co., Ltd.

LAPIS Technology Co.,Ltd.

2-4-8 Shinyokohama, Kouhoku-ku, Yokohama 222-8575, Japan
https://www.lapis-tech.com/en/
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1. Overview

This instruction manual is for the RB-D22120TB32 which is the reference board for ML22120 (hereinafter referred to as
"Speech Synthesis LSIs").

This board can be combined with Sound Device Control Board 3 (hereinafter referred to as "SDCB3") to do the following:

- Voice playback by ML22120.
- Writing sound code data into serial FLASH memory.

By connecting a flash writer to the RB-D22120TB32, sound code data can be written to the serial flash memory.

2. Operational notes
The following describes the precautions to follow when handling the RB-D22120TB32.

- Turn off the power when attaching the RB-D22120TB32 to the SDCBS.
-  The ML22120 supply voltages are 2.7 to 3.6V. Use the RB-D22120TB32 with a power supply voltage of 3.0V.
-  Connect LOUT jack(AMP->LOUT) and SAI jack(AMP->SAI R/AMP->SAI L) to the monaural speaker.

- RB-D22120TB32 is a device used only by experts in R&D facilities for research and development purposes. RB-
D22120TB32 is not intended to be used in mass-produced products or parts thereof.

- The information in this document is subject to change without notice due to product improvement and technological
improvement. Prior to use, please ensure that the information is up to date.

- LAPIS Technology does not provide any RB-D22120TB32 support. Replace only in case of initial failure.

O (AMP3SAT L

PVDD D
0

¥ | RB-D22{207832| GTU-11959°
)

Figure 1 Outline Diagram
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3. Specification

3.1. EROFF jumper pin

EROFF jumper pin is a jumper pin that switch the connection of EROFF pin of Speech Synthesis LSIs.

EROFF Contents
NML EROFF pin is connected to CN1,CN2.
PRG EROFF pin is connected to IOVDD.

Set to NML when connecting to SDCB3 for use. EROFF pin is controlled from SDCBS3.
When this board is used by itself, setting PRG enables the serial flash memory interface of Speech Synthesis LSIs.

3.2. OE jumper pin

OE jumper pin is a jumper pin that enables or disables the signal input/output of CN1(SDCB3) pins to the serial flash memory

pins.
OE Contents
NML Enable: The pins of the serial flash memory are input/output to/from the pins of CN1.
PRG Disable: The pins of the serial flash memory are not input/output to/from the pins of CN1.

Set to NML when connecting to SDCB3 for use.
When this board is used by itself, the serial flash memory interface signal of Speech Synthesis LSIs and CN2 signal are
input/output to the serial flash memory when OE jumper pin is set to PRG.

3.3. 10VDD jumper pin

IOVDD jumper pin is a jumper pin that switch the connection of IOVDD pin of Speech Synthesis LSIs.

I0VDD Contents
SDCB3 |IOVDD pin is connected to DVDD (3.0V) supplied from CN1 (SDCB3).
EIOVDD |IOVDD pin is connected to 15pin of CN2.

Set to SDCB3 when connecting to SDCB3 for use.
When this board is used by itself, power can be supplied to IOVDD terminal of the speech synthesis LSI from 15pin of CN2
when IOVDD jumper pin is set to CN2.

3.4. LOUT(AMP->LOUT) jack

LOUT(AMP->LOUT) jack inputs the output of LOUT pin of the speech synthesis LSI to an external amplifier (ML4890
made by TI) and connects the output of the external amplifier.

Enable LOUT(AMP->LOUT) jack by selecting a combination that enables LOUT with the Mode radio button in the Output
control dialog of the SDCB Controller. (Refer to Speech LSI Utility User's Manual.)

Connect a monaural speaker.

3.5. SAI(AMP->SAI R/AMP->SAI L) jack

SAI(AMP->SAI R/AMP->SAI L) jack inputs the output of STATUS1/MCLKO, BCLK, LRCLK and SAI_OUT pins of the
speech synthesis LSI to an external amplifier (SSM2518 made by ANALOG DEVICES) and connects the output of the
external amplifier.

Enable SAI(AMP->SAI R/AMP->SAI L) jack by selecting a combination that enables SAI with the Mode radio button in the
Output control dialog of the SDCB Controller. (Refer to Speech LSI Utility User's Manual.)

Connect a monaural speaker.

FEBL22120RB 2
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W00 OE O
07‘6“-’0'?”"’

Figure 2 SAI jack Lch/Rch mounting position

3.6. PVDD jumper terminal, PVDD through hall

PVDD jumper terminal is used to switch the destination of PVDD pin of the RB-D22120TB32.

When supplying from SDCB3, connect 1-2pin of SPVDD jumper terminal.

To supply from an external source, cut the pattern between 1 and 2 pins of PVDD jumper terminal and input PVVDD from the
EXT throughhole(TH1).

Cut this when cutting the 1-2-pin
pattern of PVDD jumper terminal.

Figure 3 PVDD jumper terminal

3.7. XT1land, J1 land

XT1 land is used to mount the Ceramic resonator.
When using a ceramic resonator for the clock of Speech Synthesis LSIs, mount the components.
When no component is mounted, Speech Synthesis LSIs operates with built-in RC oscillation.

ceramic resonator

Figure 4 Ceramic resonator

A typical example of a ceramic resonator that matches XT1 land foot pattern is shown below.

FEBL22120RB 3
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Vendor

Frequency[Hz]

Parts Number

Murata Manufacturing Co., Ltd.

4aM

CSTCR4MO00G55B-R0

Murata Manufacturing Co., Ltd.

4.096M

CSTCR4M09G55B-R0

J1 land is land connecting the XT pin of speech synthesis LSIs to the 1pin (XT) of CN2.
To use an external clock for Speech Synthesis LSIs clock, remove XT1, connect the J1 land pin and input them from the 1pin

(XT) of CN2.

3.8. CN1 connector

CN1 connector is used to connect to SDCB3.

d Y
- ‘Xfi [ Connect the terminals of the J1 lands. ]
0

L1 L]

Figure 5J1 land
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3.9. CN2 connector

RB-D22120TB32 User’s Manual

CN2 connector is used to connect to the pins of Speech Synthesis LSIs. The diameter of the through hole is 1.0mm.

LSI 1/0
CN2 SDCB3 Single unit Single unit
PinNo | PinNo | Pin Name connection serial flash memory interface: | serial flash memory interface:
Enable Disable
1 17 XT1 O ] o
2 18 XTB™ (@) I I
3 19 TESTO (@) I I
4 20 STATUSO O o o
5 21 SCK/SADO O I I
6 22 SO/SAD1 (@) O O
7 25 SI/SDA (@) I I
8 26 CSB/SCL ) I I
9 28 STATUS2 (0] 0] 0]
10 4 ERCSB (0] 0] I
11 5 ERSCK O ] I
12 6 ERSI O O O
13 7 ERSO (0] 0] I
14 8 EROFF™ O ] O
15 3 EIOVDD™#* 0] I I
16 9 RESETB (0] I I
17 11 LOUT (0] 0] 0]
18 12 SG O O O
19 14 VDDL O ] O
20 15 DVDD™ (0] I I
21 - DGND - - -
22 - - - - -

*1 When the J1 and J2 lands are connected, the XT and XTB pins of Speech Synthesis LSIs are input and output.
*2 Connecting to the NML signal of CN1, Not pin of Speech Synthesis LSIs.
*3 Supply 10VDD externally when 1OVDD jumper pin is set to CN2.

*4 Do not supply DVDD,IOVDD from CN2 when connecting SDCBS3.

22

2

1 i

:mI". o000
0000

(2.54mm),

21

Figure 6 CN2 connectors hole pattern

(2.54mm)
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3.10.CN3 connector

CN3 connector is used to connect to the serial audio interface pin of Speech Synthesis LSIs. The diameter of the through hole

is 1.0mm.

F:NS - LSI. I/O

Pin No Pin No Pin Name
1 - DGND P
2 29 STAUST1/MCLKO (0]
3 - DGND P
4 30 BCLK ¢}
5 - DGND P
6 31 LRCLK (0]
7 - DGND P
8 32 SAl_OUT (0]

2 8
mr1TO®0® 0@

(2.54mm YYXYX X
1 1

Tmil
(2.54mm)

Figure 7 CN3 connectors hole pattern
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4. Appendix

4.1. PCB layout

Figure 8 shows the RB-D22120TB32 PCB layout.

Do not connect any components to the
CN2 while the RB-D22120TB32 and

70 \SDCB3 are connected.
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4.2. BOM list, Schematic

RB-D22120TB32 User’s Manual

Parts Number Symbol Contents Qty. Vendor
1 | QTU-11959 RB-D22120TB32 PWB 1| APIS Technology
C1,C4,C7,C8,C9,C10, . . .
2 | CGA3E2X7R1E104K080AA C11.C12.C13.C14 Ceramic Capacitor 0.1uF/25V X7R 10 | TDK Corporation
3 | CGA3E1X7R1C105K080AC | C2,C5,C6 Ceramic Capacitor 1.0uF/25V X7R 3 | TDK Corporation
4 | C1608X5R1C335K080AC C3 Ceramic Capacitor 3.3uF/16V X5R 1 | TDK Corporation
5 | CGA4J3X7R1C475K125AE | C15 Ceramic Capacitor 4.7uF/16V X7R TDK Corporation
6 | HIF3FB-40DA-2.54DSA(71) | CN1 40pin Receptacle 1 Et'gfse Electric Co.,
7 | A2-3PA-2.54DSA EROFF,IOVDD,0OE | 3pin Pin Header 3 ['t'éose Electric Co.,
MJ-354A0 JACK1,JACK2,JACK3 | Monaural Speaker Jack 3 | MARUSHIN
MCRO3EZPJ203 R1 Resistor 20kQ +5% 1 | Rohm Co., Ltd.
10 | MCRO3EZPJ103 R2 Resistor 10kQ +5% 1 | Rohm Co., Ltd.
11 | MCRO3EZPJ104 R3,R4,R5,R8 Resistor 100kQ +5% 4 | Rohm Co., Ltd.
12 | MCRO3EZPJ222 R6,R7 Resistor 2.2kQ +5% 2 | Rohm Co., Ltd.
13 | MCRO3EZRJ000 R9 Resistor 0Q 1 | Rohm Co., Ltd.
i Speech Synthesis LSI with pitch LAPIS Technology
14 | ML22120TB (32-pin TQFP) | U1 control function for Automotive ! Co,, Ltd.
15 | LM4890MM/NOPB U2 Audio Power Amplifier 1 | Texas Instruments
Incorporated
16 | NXS0108PW-Q100 u3 Voltage level translation 1 | Nexperia B.V.
17 | W25Q128JVSIM U4 128Mb Serial NOR Flash Memory 1 \(’;Vé?smd Electronics
18 | TC7SH125FU us Bus Buffer with 3-State Output 1 | Toshiba Corporation
19 | SSM2518CPZ ue Audio Power Amplifier 2 W, Class-D 1 Analog Devices Inc.
Ceramic Resonator 4.096MHz Murata Manufacturing
20 | CSTCR4M09G55B-R0 XT1 +0 50% 1 Co.. Ltd.
21| - C16,C17,C18 Unmounted 3 |-
22 | - CN2, CN3 Unmounted 2 |-
23 | - J1,J2 Unmounted 2 |-
24 | - PVDD Unmounted 1 -
25| - SP1 Unmounted 1 |-
26 | - TH1,TH2,TH3,TH4 Unmounted 4 |-
Replacement Parts
16 | TXSO108EPWR u3 Voltage level translation 1 | Texas Instruments
Incorporated
17 | MT25QL128ABATESE U4 ,1w268n'¥'0bry Serial NOR Flash | 4| vricron Technology, Inc.

Note

* CN2 and CN3 through-hole diameter is 1.0mm. When mounting a connector, use a connector with a pin diameter of
0.64 mm or less, such as 0.6 mm.
« Parts may be replaced with parts with equivalent performance.
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5. Revision History
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