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circuits designed to perform specific tasks within larger
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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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range of applications.

Applications of "Embedded -
Microcontrollers"

Active

H85/2000

16-Bit

20MHz

I2C, IrDA, LINbus, SCI, SSU, UART/USART
DMA, LVD, POR, PWM, WDT
69

96KB (96K x 8)

FLASH

8K x 8

2.7V ~ 5.5V

A/D 12x10b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

80-LQFP

80-LQFP (14x14)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r4f20202dfd-u0

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r4f20202dfd-u0-4432830
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

20.3

20.4

20.5

20.6

20.7
20.8
20.9

20.2.2 Receive Data Register (RDR)......ccceeiiiiiiiiiiiiiieeie ettt 683
20.2.3 Transmit Shift Register (TSR) ....ccceviiriiiiiiiiiiiieceeeeeeeeeeee e 683
20.2.4 Transmit Data Register (TDR).......ccccoeviiiiiiiiniiiiiciieeeeceeteteeee e 684
20.2.5 Serial Mode Register (SMR) ......cccuoiiiiiiiiiiiiieeeteeee e 684
20.2.6 Serial Control Register 3 (SCR3) ....cociiiiiiiiiiiiieeieeiieeeeeeeete et 686
20.2.7 Serial Status Register (SSR) ..ccc.eiiiiiiiiiiiiieeeeeeeeeete e 688
20.2.8 Bit Rate Register (BRR) ....cc.coviiiiiiiiiiiiiieie ettt 690
20.2.9 Sampling Mode Register (SPMR) .....cccccoviiiiiiiniiniiiiiienieeiceieeteseeeee e 695
20.2.10 IrDA Control Register (IFCR) ......c.cooiirirnirieniinieneecee et 696
Operation in ASynchronous MOdE ...........cccueeuerierierinininieieeeeentene et 698
20.3.1  CIOCK . cutititertiettetet ettt sttt ettt st ettt et ne s 698
20.3.2  SCI3 INItialiZAtION . ...ccueeeeeieeiieetieteeteete ettt et e e eee st e st eseeeteeneeeseesseeseenseensesnnes 699
20.3.3 Data TranSmiSSION .......ccceviruiiiiiiiiiiiiie it 700
20.3.4 Datd RECEPHON. c...eiuiiiiiiiieiieieeiteettettet ettt ettt ettt s s 702
Operation in Clocked Synchronous Mode ..........cccccoeerieneininiinieneeniieieneesieeeeeeee e 706
20.4.1  CIOCK...utitiieritettetet ettt ettt sttt ettt sttt sa s 706
20.4.2  SCI3 INItIAliZATION . ...cveeeieieeeieetieieeie ettt et et eee st et esteeteeneeeneesseesseenseeneesaees 706
20.4.3 Data TranSmMiSSION .......ceueeruieereieetiestierteesteeeeseesteesseeseeseesseenseenseensesseesseenseessesnnes 707
20.4.4 Data Reception (Clocked Synchronous Mode).........cc.cceeecueerviieniieeniiieniieeniieeniieens 709
20.4.5 Simultaneous Data Transmission and Reception..........c.ccceceeveevievcienieneenennncnnne. 711
Multiprocessor Communication FUNCHON. ....c..ccoceeviiriiniinieiiiiiinieieecece e 713
20.5.1 Multiprocessor Data TranSmiSSION ........cceerueerueerueriieriereenieeieeteeeeeseeesieesieeee e 714
20.5.2 Multiprocessor Data RECEPHON. .....cc.cccueviiririiniriiiieictecntereeteeetee e 716
IIDA OPEIALION ...ttt et ettt e s e ae e eane e e 720
20.6.1 TranSMISSION......cciiuiiiiiiiiiiitiic ettt 721
20.6.2  RECEPLION ....eenvieniienieeieete ettt ettt ettt et st st esbe e bt et e eatesbeesbeenbeenaes 721
20.6.3 High-Level Pulse Width Selection.........cccccecueriereeniniiniinieneeieeieniteneeeeee e 722
INOISE CANCEIET ...ttt ettt ettt ettt e e s bt e bt e bt et st e st e saeeneeenee 723
INETTUPE REQUESES ..cneeiiiieeiiieeeeeteee ettt sttt sttt st e 724
USAZE INOLES ..ottt e sttt et esanesaeesaee st enneeans 725
20.9.1 Break Detection and ProCessing .........ccceeveerieerieeniienieniieeniieeieesieesieesveesiee s 725
20.9.2 Mark State and Break Sending ..........ccccceverieriiniininiiiniineeeeeeeeeeee e 725
20.9.3 Receive Error Flags and Transmit Operations

(Clocked Synchronous Mode Only) ......coceeceerienieniiniinieneeeeeeeee e 725
20.9.4 Receive Data Sampling Timing and Reception Margin

in ASYNChronous MOME.........cocuevevieriiniinirinietetetetee ettt 726
20.9.5 Relation between Writes to TDR and TDRE Flag.........cccccovieviiiinienieniiieneene 727
20.9.6 Restrictions on UsSing DTC........cooiiiiiriiniiiiiniiiiiicteeeeeee st 727

Page xxi of xxvi



Section 21 T°C Bus Interface 2 (IIC2).......cueuieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenee. 729

2101 FRALUIES ...ttt ettt sttt s et ae e e 729
21.2  RegIStr DESCIIPHIONS .....eeueeiieitieiieit ettt ettt ettt tte bt e bt ettt et eateeatesaeenbeeneeeneeas 732
21.2.1 TIC2/SSU Select Register (ICSUSR) ....ccveviriirieieieieiencneneneceetceeeseeee e 732
21.2.2 I’C Bus Control Register 1 (ICCRI) ...ceiiiiiiiiiiiieeeeteeeeeeee e 733
21.2.3 T’C Bus Control Register 2 (ICCR2).........cccooviueeererieieesereseeeeeeeesesesesesesesnenans 735
21.2.4 T°C Bus Mode Register (ICMR).........cccooueueiiueieireereeeeeeeeeeseeee e 737
21.2.5 I’C Bus Interrupt Enable Register (ICIER)...........ccccoovveviueverreereeeeeeeceeiesesee e 739
21.2.6 T’C Bus Status Register (ICSR).........ccevoiurueiieeieiceeteeeeeeeeeeeeeseeee e eneeae 741
21.2.7 Slave Address Register (SAR)......cccoieiirieiierieeee et 744
21.2.8 I’C Bus Transmit Data Register (ICDRT) ...........cccovrveueuereemeeeeeeeeeeeeeeeeeneenaes 745
21.2.9 TI’C Bus Receive Data Register (ICDRR)...........c.cocovveveviiieeeeereeeeeeeseseesesenenans 745
21.2.10 I’C Bus Shift Register (ICDRS)..........ccovuriuriiieiieieieiieieiessesesessesssssse s snsnens 745
213 OPCTALION ...ttt sttt ettt e at e sbt et e bt e e eat e sbae s bt e bt e bt st st e sbeenbeenee 746
21.3.1 TCBUS FOIMAL.......o.ovveiecieeceeieeceeee ettt nanan 746
21.3.2 Master Transmit OPEration .........cc.cecueruerierenrenerenietetententeneseeeieeeeeeseessesseseennes 747
21.3.3 Master Receive OPEration ...........ccccecereerieniieieeneenienieene e sne e e 749
21.3.4 Slave TranSmit OPEration .......ccc.eereueeriierieenieenieeneeesteesiteeseeesteessseessseessseessseesas 751
21.3.5 Slave Receive OPeration.........ccc.couereeriernierierieneenieeieeitenieenieeieeeresitesieesieesaesaees 754
21.3.6 Clock Synchronous Serial FOrmat .........cccccocerieneininniiniiniinieienieneeneeeeee e 755
21.3.7 NOISE FIlter CATCULL .....eeueieiiiiiiitieiieieee ettt et ettt e 758
21.3.8 EXAMPIE Of USE..cueruiiuiiiiiiiiniiiiriceitetetetetesie sttt sttt 759
214 INtrrupt REQUEST.....coouiiiiiiiiie ittt e s 763
21.5 Bit SyNchronous CiTCUIL.....c.eeiiuieeriieriiieeitieniieeieesieesteesteesteesteesteesiteesreessseesaneessseesanenns 764
21,0 USAZE INOLES ...eouveeneieniieiteetieteet ettt ettt et st s b e bt et eab e s bt e sbt e bt e bt enbeeabesbeesbeenbee et enee 765
21.6.1 SCL and SDA pins selected by PMC ........ccccoiiiiiniiiiiiiiiiieiceieeeeeeeeneee 765
21.6.2 Restriction on Use of Bit Manipulation Instructions to Set MST
and TRS in Multi-Master USage .......cc.coeverueeuirieieieniinienenreneeeeiteeeseneeneenne e 765
21.6.3 Note regarding Master Receive Mode of I'C-Bus Interface Mode........................ 765
21.6.4 Note on Access to ICE in ICCRI1
and IICRST in ICCR2 during I’C Bus Operation ..............cccccecuevevruererererernenennns 766
Section 22 Synchronous Serial Communication Unit (SSU)......ccccccoviienienns 767
221 FEATUIES ..ccutteiiteeiteetee ettt ettt et ettt et e sbt e e bt e bt st e e bt e s bt e et e s b e e ebeesbeesbeeea 767
22.2  RegIStEr DESCIIPLIONS ......euvitiiiniiniiriieiieteterteete ettt ettt sttt sttt sae st sbe b eaeenees 769
22.2.1 TC2/SSU Select Register (ICSUSR) ....coouviiriiiiiiiiieieeieceeteeeeee e 769
22.2.2 SS Control Register H (SSCRH) .......coouiiiiiiiiiiiiiiciiceeieccteeeeeeee e 770
22.2.3 SS Control Register L (SSCRL) .....coiiiiiiiiiiiiienieeecee et 771
22.2.4 SS Mode Register (SSMR) .....ooiiiiiiiiiieieeee e 773

Page xxii of xxvi



24,3 OPETALION «..veeiuiieeiiieeiieetteetee st e etee st esateesibeesateesabeesaseessteessseessbeeseeesteesseeestesnseesasaesseesas 832

24.4  A/D Conversion Mode OPEration .........ccceeceereereenieeriinitententenieenieeteseeseesieesieenseseeseenne 833
24.4.1 Single Mode in A/D Conversion Mode .........cccceoeevieriierieneeneenenienienieneenieene 833
24.4.2 Scan Mode in A/D Conversion Mode...........ccooeeriireriiriienienienieeieee e 835

24.5 Compare Mode OPEration.........cccoveruererueeuieeestenientenenieeteeeeseetessestessestessesseesseeessessensenses 837
24.5.1 Single Mode in Compare MOdE@.........cccceerirererierienieienieneneneeeeeeeiteeeeesre e 837
24.5.2 Scan Mode in CompariSOn MOAE .........cooueeviiiiniieriiiiiiieeiee sttt sieeeaee e 838
24.5.3 Input Sampling and A/D Conversion Time ..........ccccceverienieneeniencienieneeneneeneee. 839
24.5.4 External Trigger Input Timing.......cccccevuerierieneeninnenieneenieeiceteetesieeieee e 841

24.6  INLETTUPE SOUICE ..cnveeutieiieiiieitiettete ettt ettt ettt e e eatesbee s bt e be e b e eatesaeesaeenbeebeenteeaeesneenbeans 842

24.7 A/D Conversion Accuracy Definitions ..........ceceeeeieierierieninieninineeeeiciceneesre e 843

24,8 USAZE NOLES ...ttt ettt ettt ettt e sa e st e bt en e sane st e sae e st esneeaneeanesneeneens 845
24.8.1 Module Standby Mode Settng .........ccceeruieriieeriieniienieerieesieente e e e seeesieeens 845
24.8.2 Permissible Signal Source Impedance ...........c..ccoceeverviiriiniininnienienieneeneeeeane. 845
24.8.3 Influences on Absolute Precision..........occoieevieieieieniiniinieiciiceeecrceceeee 846
24.8.4 Setting Range of Analog Power Supply and Other Pins..........cccoocevieninnennnnen. 846
24.8.5 Notes on Board DeSign ......c..ceeverieiiieiiiniiniineniieeeeeteeeece sttt 846
24.8.6 Notes on N0iS€ COUNEIMEASULES ....ccvveevrerrreeeriierrieeeieeeieesreesteesreeseeesseessseenns 847
24.8.7 Notes on Analog INPut PINS ........cooviiiiiiiiiiiiiiiiieeie ettt 848

Section 25 D/A CONVEITET .....coiiiiiiiiiiiiieeeiteeiee ettt 849

25,1 FRALUIES....cueetietietiet ettt ettt et ee e e bt e s bt e bt et e e atesatesaeenbe e bt enteenteeneenbeen 849

25.2  RegISter DESCIIPLIONS .....ceuvetirtiriiriiriieiieteterteete sttt ettt ettt st sttt esbe e sbesbe b eaeeneen 850
25.2.1 D/A Data Registers 0 and 1 (DADRO and DADRI)......ccccccovviiiiiiinienieinienieene 850
25.2.2 D/A Control Register (DACR) ....cccueeviiiiiiiriienieesie ettt 851

25.3  OPCTALION ...ttt ettt ettt sttt ettt e ht e s bt e bt et et eb b e sbee s bt e bt et st saeesbeenbeenee 852

25,4 USAZE INOLES ...eouveeneieniieiteetteteet ettt ettt ettt st s b e bt et eatesatesb e e bt e bt ebeeabesatesbeenbeeneeenee 854
25.4.1 Setting for Module Stop MOdE .......cceeiiiiiiiiiiieiiee e e 854
25.4.2 Operation in Standby MOde.........cc.cociriiniiniiiiiiccceeee e 854

Section 26 Low-Voltage Detection CirCUitS.........occvveerieeerieeenieeinieeeiieesiieens 855

260.1  FEALUIES ....cviiuieiiiieieerie ettt sttt s et sae e 856

260.2  RegiSter DESCIIPLIONS .....ccueiritiiiiiieteeiteetesttet ettt ettt st beesaeeee e saee e 858
26.2.1 Low-Voltage Detection Circuit Control Protect Register (VDCPR).................... 859
26.2.2 Low-Voltage Detection Circuit 2 Control Register H (LD2CRH) ......c..ccccccneee. 860
26.2.3 Low-Voltage Detection Circuit 2 Control Register L (LD2CRL) .........ccccoueuenee. 862
26.2.4 Low-Voltage Detection Circuit 1 Control Register H (LDICRH) .........cccc.e.. 863
26.2.5 Low-Voltage Detection Circuit 1 Control Register L (LDICRL)........c..cccocuuee..e. 865
26.2.6 Low-Voltage Detection Circuit O Control Register H (LDOCRH) ....................... 866
26.2.7 Low-Voltage Detection Circuit O Control Register L (LDOCRL)........................ 867

Page xxiv of xxvi



H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group

Section7 ROM

H8S/20103, H8S/20203, and H8S/20223
(programmable ROM: 128 Kbytes, data flash: 8 Kbytes)

~———Programming unit: 4 bytes ——p

~=
P

~=
P

~=
P

~=
P

H'000000 H'000001 H'000002 H'000003
Programmable ROM block 0 | 11000004 | H'000005 | H'000006 | H'000007
(erasing unit: 16 Kbytes)
H'000008 H'000009 H'00000A H'00000B
H'00000C H'00000D H'00000E H'00000F
H'003FFC | H'003FFD H'003FFE H'003FFF
‘ Programmable ROM block 1 H'004000 H'004001 H'004002 H'004003
(erasing unit: 32 Kbytes) | | | J
H'00BFFC | H'00BFFD H'00BFFE H'00BFFF
A Programmable ROM block 2 H'00C000 H'00C001 H'00C002 H'00C003
(erasing unit: 32 Kbytes) = ' ' '
H'013FFC | H'013FFD H'013FFE H'013FFF
A Programmable ROM block 3 H'014000 H'014001 H'014002 H'014003
(erasing unit: 32 Kbytes) - ' ' '
H'01BFFC | H'O1BFFD H'01BFFE H'01BFFF
\ Programmable ROM block 4 H'01C000 H'01C001 H'01C002 H'01C003
(erasing unit: 16 Kbytes) = ' ' ' -
H'01FFFC | H'O1FFFD H'01FFFE H'01FFFF
Data flash A block 5 H'FO0000 H'FO0001 H'FO0002 H'FO0003
(erasing unit: 4 Kbytes) - \ \ \
H'FOOFFC | H'FOOFFD H'FOOFFE H'FOOFFF
A Data flash B block 6 H'FO1000 H'FO1001 H'F01002 H'F01003
(erasing unit: 4 Kbytes) oA ' ' ' -
H'FO1FFC | H'FO1FFD H'FO1FFE | H'FO1FFF

Figure 7.1 Block Configuration of Flash Memory (1)

REJ09B0465-0300 Rev. 3.00
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H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group Section7 ROM

Host Boot program

Selects the new-bit-rate selection command.

H'06 (ACK)
Waits for one-bit period|
lat the selected bit rate.

Sets the new bit rate, Sets the new bit rate

H'06 (ACK) at the new bit rate

H'06 (ACK) at the new bit rate

Figure 7.9 Sequence of New Bit-Rate Selection
(5) Programming/Erasure State Transition (Without ID Checking)

In response to a programming/erasure state transition command, the boot program transfers the
erasure program to erase the data in the user ROM area. On completion of this erasure, the boot
program returns the ACK code and enters the programming/erasure state.

Before transmitting the programming selection command and data for programming, the host
should select the device, clock mode, and new bit rate for this LSI using the device selection,
clock-mode selection, and new-bit-rate selection commands; and then transmit a
programming/erasure state transition command to the boot program.

Command

e Command H'40 (1 byte): Programming/erasure state transition

Response |H'06

e Response H'06 (1 byte): Response to the programming/erasure state transition command
(without ID checking)

The ACK code is returned when the user ROM area have been successfully erased after
transfer of the erasure program.

Error response
lHCO  [HB1 |

REJ09B0465-0300 Rev. 3.00
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Section 7 ROM H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group

(6) Read-Array Command

A read-array command is to cause a transition to a mode in which data can be read from flash
memory.

When H'FF is written in the first command cycle, a transition to read array mode is caused. When
the specified addresses are read out in the subsequent command cycles, data is read from the
specified addresses.

Since read-array mode is retained until any other command is written, multiple addresses can be
read successively.

(7) Lock-Bit Reading Command
This command is used to read the value of the lock bit in flash memory.

Writing H'71 in the first command cycle and reading from the specifying block address (BA) in
the second command cycle returns the value of the lock bit. If a word instruction is used for
reading, the value of the lock bit will be reflected in bits 6 and 14 of the read-out word. If a byte
instruction is used, the value of the lock bit will be reflected in bit 6. Execute the lock-bit reading
command in EW0 mode.

(8) Status Clearing Command
A clear-status command is used to clear the status flag to 0.

When H'50 is written in the first command cycle, the FMPRSF and FMEBSEF bits in FLMSTR are
cleared to 0.

(9) Full Status Checking

When any command (other than the read-array command, lock bit reading command and clear-
status command) is issued, full-status checking is performed to confirm whether or not there was
an error.

When an error occurs, the FMPRSF and FMEBSF bits in FLMSTR are set to 1, indicating the
occurrence of the relevant errors.

Table 7.12 shows the bit values in FLMSTR and the corresponding errors. Figure 7.19 shows the
full status checking flowchart and procedures of handling each error.

REJ09B0465-0300 Rev. 3.00
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H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group Section 9 Peripheral /0 Mapping Controller

(c) Port 5 Peripheral Function Mapping Register 3 (PMCR53)

Address: H'FF0052

Bit: b7 b6 b5 b4 b3 b2 b1 b0
- P55MD[2:0] - P54MD[2:0]
Value after reset: 0 1 0 0 0 1 0 0
Bit Symbol Bit Name Description R/W
7 — Reserved This bit is always read as 0. The write value should —
always be 0.
6to4 P55MD[2:0] P55 function 000: Setting prohibited R/W
select 001: TRQ5 input

010: SCK3_2 input/output (SCI3_2)

011: SCK3_3 input/output (SCI3_3)

100: SSCK input/output*® (SSU) (initial value)
101: FTIOB1 input/output (timer RD_0)

110: TRDOI_1 input/output (timer RD_1)**
111: Setting prohibited

3 — Reserved This bit is always read as 0. The write value should —
always be 0.
2to 0 P54MD[2:0] P54 function 000: Setting prohibited R/W
select 001: TRQ4 input

010: TRDOI_O input (timer RD_0)

011: FTCl input (timer RC)*'

100: SSO input/output** (SSU) (initial value)
101: FTIOA1 input/output (timer RD_0)

110: TRAIO input/output (timer RA)

111: Setting prohibited

Notes: 1. The timer RC is not available on the H8S/20203, H8S/20223, H8S/20215, and
H8S/20235 Groups. These bits are reserved and the function cannot be selected for
these groups.

2. This function cannot be selected for the H8S/20103 and H8S/20115 Groups.
3. If the NMOS open-drain output is selected for the SSCK output pin or the SSO output
pin, use the PMC to allocate that pin from port 5.

REJ09B0465-0300 Rev. 3.00
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Section 11 Data Transfer Controller (DTC) HBS/20103, H8S/20203, H85/20223, H8S/20115, H8S/20215, H8S/20235 Group

Start

Read DTC vector

Next transfer

A

Read register information

Data transfer

Write register information

Yes

Transfer counter = 0
or DISEL =1 Yes Transfer

No counter =0

Y

Clear activation source flag Clear DTCER

End Interrupt e>_<cepti0n
handling

Figure 11.5 Flowchart of DTC Operation
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H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group

Section 15 Timer RC

15.2.10 Timer RC A/D Conversion Start Trigger Control Register (TRCADCR)

Address: H'FFFF93

Bit: b7 b6 b5 b4 b3 b2 b1 b0
— — — ADTRGAE | ADTRGBE | ADTRGCE | ADTRGDE
Value after reset: 1 1 1 1 0 0 0 0
Bit Symbol Bit Name Description R/W
7t04 — Reserved These bits are read as 1. The write value should —
be 1.
3 ADTRGAE A/D conversion  0: A/D conversion start trigger is not generated by R/W
start trigger A compare match of GRA
enable 1: A/D conversion start trigger is generated by
compare match of GRA
2 ADTRGBE A/D conversion  0: A/D conversion start trigger is not generated by R/W
start trigger B compare match of GRB
enable 1: A/D conversion start trigger is generated by
compare match of GRB
1 ADTRGCE A/D conversion  0: A/D conversion start trigger is not generated by R/W
start trigger C compare match of GRC
enable 1: A/D conversion start trigger is generated by
compare match of GRC
0 ADTRGDE A/D conversion  0: A/D conversion start trigger is not generated by R/W

start trigger D
enable

compare match of GRD

1: A/D conversion start trigger is generated by
compare match of GRD

TRCADCR selects the trigger source to start A/D conversion. A/D conversion start trigger is

generated by a corresponding compare match.

REJ09B0465-0300 Rev. 3.00
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H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group Section 15 Timer RC

Table 15.9 A/D Conversion Start Trigger Generation in Each Operating Mode

A/D Conversion Start Trigger Generation

Operating Mode Buffer Operation GRA GRB GRC GRD

Input capture Enabled X X X X
Disabled X X X X

Compare match Enabled (0] (0] X X
Disabled 0] O (0] o]

PWM mode Enabled (0] 0] X X
Disabled 0] 0] (0] 0]

PWM2 mode Enabled o (0] (0] X
Disabled O 0] (0] 0]

[Legend]

O: The A/D conversion start trigger signal is generated.

X: The A/D conversion start trigger signal is not generated.
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HBS/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group Section 16 Timer RD

(2) Input Capture Signal Timing

Input capture on the rising edge, falling edge, or both edges can be selected through settings in
TRDIOR. Figure 16.18 shows the timing when the rising edge is selected.

; Hplipiipipgligipikiiniingh

Input capture input I
Input capture signal | | (c
)7

TRDCNT N

(
)7

GR
X N q

Figure 16.18 Input Capture Signal Timing
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H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group Section 16 Timer RD

16.3.9  Buffer Operation

Buffer operation differs depending on whether GR has been designated for an input capture

register or an output compare register, or in reset synchronous PWM mode or complementary
PWM mode.

Table 16.10 shows the register combinations used in buffer operation.

Table 16.10 Register Combinations in Buffer Operation

General Register (GR) Buffer Register
GRA GRC
GRB GRD

(1) When GR is an Output Compare Register

When a compare match occurs, the value in the buffer register of the corresponding channel is
transferred to the general register.

This operation is illustrated in figure 16.41.

Compare match signal

General Comparator TRDCNT

Buffer register .
register e N

Figure 16.41 Compare Match Buffer Operation
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H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group Section 21 I°C Bus Interface 2 (IIC2)

SCL
(Master output) 9 1 2 3 4 5 6 7 8 9

(Masti?:utput) \ A / \ AA / \
(s|avse[;’:tput) ]/ \ |git7 X Bite X Bits X Bit4 X 8its X sit2 X sit1 X Bito /
RDRF /,|_
i
RCVD \ ,|_
N

|
\

ICDRS  Data n-1 )

\\ /I5a1a n )

Y
ICDRR X Data n-1 | X Batén
User \\ M

processing [5] Read ICDRR after setting RCVD [6] Issue stop [7] Read ICDRR, Y
condition and clear RCVD [8] Set slave

receive mode

Figure 21.8 Master Receive Mode Operation Timing (2)

21.3.4 Slave Transmit Operation

In slave transmit mode, the slave device outputs the transmit data while the master device outputs
the receive clock and returns an acknowledge signal. For slave transmit mode operation timing,
see figures 21.9 and 21.10.

The transmission procedure and operations in slave transmit mode are described below.

1. Set the ICE bit in ICCR1 to 1. Set the MLS and WAIT bits in ICMR and the CKS3 to CKS0O
bits in ICCR1 to 1 (Initial setting). Set the MST and TRS bits in ICCR1 to select slave receive
mode, and wait until the slave address matches.

2. When the slave address matches in the first frame following detection of the start condition,
the slave device outputs the level specified by ACKBT in ICIER to SDA at the rise of the 9th
clock pulse. At this time, if the 8th bit data (R/W) is 1, the TRS and ICSR bits in ICCR1 are
set to 1, and the mode changes to slave transmit mode automatically. The continuous
transmission is performed by writing transmit data to ICDRT every time TDRE is set.

3. If TDRE is set after writing last transmit data to ICDRT, wait until TEND in ICSR is set to 1,
with TDRE = 1. When TEND is set, clear TEND.

4. Clear TRS for the end processing, and read ICDRR (dummy read). SCL is released.

5. Clear TDRE.
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HBS/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group Section 21 I°C Bus Interface 2 (IIC2)

Slave receive
mode

Slave transmit mode <*———  ——»

SCL 1

W AWAWAWAWAWAWAWAWAWD AN
SDA —t—

(Master output) _\_ﬂ “_ _‘6_,’\—‘
scL 3

(Slave output) -/

SDA \Bit7 XBite XBits X Bit4 { Bit3 X Bit2 X Bit1 X Bito / /

(Slave output)

TDRE

TEND %L__

TRS /I__

ICDRT y !

M I

ICDRS X Datan ‘

ICDRR !

User / / ‘
processing [3] Clear TEND [4] Read ICDRR (dummy read) [5] Clear TDRE

after clearing TRS

Figure 21.10 Slave Transmit Mode Operation Timing (2)
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Section 22 Synchronous Serial Communication Unit (SSU) H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group

22.3.5 Operation in Clocked Synchronous Communication Mode
(1) Initialization in Clocked Synchronous Communication Mode

Figure 22.4 shows the initialization in clocked synchronous communication mode. Before

transmitting and receiving data, the TE and RE bits in SSER should be cleared to 0, then the SSU
should be initialized.

Note: When the operating mode, or transfer format, is changed for example, the TE and RE bits
must be cleared to 0 before making the change using the following procedure. When the
TE bit is cleared to 0, the TDRE flag is set to 1. Note that clearing the RE bit to 0 does not
change the contents of the RDRF and ORER flags, or the contents of SSRDR.

| Clear TE and RE bits in SSER to 0 |

| Clear SSUMS bit in SSMR2 to 0 |

Clear CPOS and CPHS bits in SSMR
to 0 and set MLS and CKS2 to CKS0
bits in SSCRH

Set SCKS bitin SSMR2 to 1 and
set MSSS bit in SOOS and SSCRH

Clear ORER bit in SSSR to 0

Set the TE and RE bits in SSER to 1

and set RIE, TIE and TEIE bits, and

RSSTP bit in SSCRH according to

transmission/reception/transmission
and reception

End

Figure 22.4 Initialization in Clocked Synchronous Communication Mode
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Section 24 A/D Converter H85/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group

Bit Symbol Bit Name Description R/W

1 ADSTCLR ADST clear If ADSTCLR is set to 1 in scan mode, the ADST bit R/W
is automatically cleared to 0 when A/D conversion of
all the selected channels has been completed.

0 EXTRGS External trigger EXTRGS combined with the TRGS1 and TRGSO R/W
select bits selects a trigger signal. For details, see the
above description for the TRGS1 and TRGSO bits.

[Legend]
X: Don't care.
Notes: 1. Selected only for the H8S/20223 and H8S/20235 Groups.
2. Selected only for the H8S/20103 and H8S/20115 Groups.
3. Not selected only for the H8S/20103 and H8S/20115 Groups.
4. Select these bits to fall the conversion time within the specified time.

e TRGS[1:0] bits (trigger select 1 and 0)
These bits combined with the EXTRGS bit select enable or disable the A/D conversion start by
a trigger signal.

e CKS[1:0] bits (clock select 1 to 0)
These bits the A/D conversion time.
The conversion time should be set while the A/D conversion is stopped (ADST = 0).
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H8S/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group Section 26 Low-Voltage Detection Circuits

26.3.2 Low-Voltage Detection Circuit
(1) Low Voltage Detect Reset 2 (LVDR2)

LVDR?2 is a reset generated by the LVD2 circuit. Figure 26.6 shows the operation timing of the
LVDR2.

The LVD?2 enters the module-standby state after release from a power-on reset. To operate the
LVDR2, set the VD2E bit in LD2CRL to 1, wait for 50 us (t,. ,,) until the detection voltage and
the low-voltage detection circuit 2 operation have stabilized using a software timer, etc., then set
the VD2MS and VD2RE bits in LD2CRH to 1. After that, the output settings of I/O ports must be
made. To cancel the LVDR2, first the VD2RE bit in LD2CRH should be cleared to O and then the
VD2E bit in LD2CRL should be cleared to 0. Figure 26.7 shows the procedure to set the LVDR?2.

When the power-supply voltage falls below Vdet2, the LVDR?2 clears the LVDRES?2 signal to 0,
and resets the prescaler. The low-voltage detection reset state remains in place until a power-on
reset is generated. When the power-supply voltage rises above the Vdet2 voltage again, the
prescaler starts counting. It counts 32 ¢loco cycles, and then releases the internal reset signal.

Note that if the power supply voltage falls below V,,, . =2.7 V and then rises from that point, the
LVDR2 may not occur. Such a case should be evaluated thoroughly.

If the power supply voltage falls below Vdet0, a power-on reset occurs.

LVDRES2

Prescaler
reset signal

OVF 5 5 |_|

Internal | ' |
reset signal =32 ¢loco cycles

Prescaler Reset released
counter starts

Figure 26.6 Operation Timing of LVDR2
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Section 26 Low-Voltage Detection Circuits H85/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group

| Set VD1E in LD1CRL to 1. | [1] SetVD1E in LD1CRL to 1 to activate the LVD1 circuit
| and wait for the stabilization.

Set interrupt request generation conditions
when the digital filter is not used.

2
[ | Wait for ty s, | !

|
2] | Set VD1IRCS in LD1CRH. | .
| ¢

Set the digital filter.

Set the LVD1 circuit to generate interrupt requests.

[3] [5] Enable the LVD1 circuit interrupt requests.

Set VD1DFCK][1:0] in LD1CRH.
Set VD1DFS in LD1CRH.

(4] | Clear VD1MS in LD1CRH to 0. |

[5]| Set VD1RE in LD1CRH to 1. |

End

Figure 26.13 Procedure to Set LVDI1
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Section 27 List of Registers H85/20103, H8S/20203, H8S/20223, H8S/20115, H8S/20215, H8S/20235 Group

Register
Abbrevi-
ation Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Module

CMPCSR CMPF CMPIE CMPFC1 CMPFCO — — — — A/D converter
(unit 1)

ADDR2

CMPVALH — — — — — — VAL9 VAL8

ADDR3

CMPVALL VAL7 VAL6 VALS5 VAL4 VAL3 VAL2 VAL1 VALO

ADDR4

ADDR5

ADDR6

ADDR7

ADCSR ADF ADIE ADST — CH[3:0]

ADCR TRGS[1:0] SCANE SCANS CKS[1:0] ADSTCLR  EXTRGS

ADMR — — ADM1 — — — — —

ADDRO_2*° A/D converter
(unit 2)*°

CMPR_2*° — — — — CMP3 CMP2 CMP1 CMPO

ADDR1_2*°

CMPCSR_2**  CMPF CMPIE CMPFC1 CMPFCO — — — —

ADDR2_2*°

CMPVALH_2+ — — — — — — VAL9 VAL8
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Item Page

Revision (See Manual for Details)

20.8 Interrupt Requests 724  Amended
When the RDRF flag in SSR is set to 1, a RXI interrupt
request is generated. When any of the OER, PER and FER
flags is set to 1, an ERI interrupt request is generated. The
DTC can be activated to perform data transfers with the
RXI interrupt request. The RDRF flag is automatically
cleared to 0 by the DTC data transfer.

20.9 Usage Notes 727  Amended

20.9.6 Restrictions on Using [Before amendment]

DTC SCK

Figure 20.23 Example of [After amendment]

DTC Transmission in Clock

Synchronous Mode SCK3

Section 21 I°C Bus Interface 731 Note added

2 (llc2)
21.1 Features
Table 21.1 Pin Configuration

Note: When the |IC2 function is selected, use the PMC to
allocate the SCL and SDA pin functions to P57 and
P56, respectively.
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