Date: Dec. 19, 2017

RENESAS TECHNICAL UPDATE

TOYOSU FORESIA, 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
Renesas Electronics Corporation

Product | \ipuymcu Document | 1\ sy« A030A/E | Rev. |1.00
Category No.
Title Addltl|onal updates for current version of the Information Technical Notification
User's Manual Category
Lot No.
Applicable | Renesas Synergy™ S7G2, S5D9, Reference

Product | S5D5, S3A7, S3A6, S3A3, 5128, and | o | Document | S PelOW.

S124 MCU Groups

This Technical Update describes corrections for published User's Manuals of Synergy Microcontrollers. You can
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GPT é 23,4, Removed description of rotation direction control VIiVvI|IVvV|IVI IVvVI|IV IV |V
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For example, the GPT chapter of the S7G2 MCU User's Manual is chapter 23 but for the S124 MCU User's Manual,
this is chapter 19. In the User's Manual, a section, table, or figure number is preceded by the chapter number.
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1. (All Series) General PWM Timer (GPT), n.2.m Output Phase Switching Control Register (OPSCR)
[Before]

n.2.XX  OQutput Phase Switching Control Register (OPSCR)

Address(es). GPT_OPS.OPSCR 4007 8FF0h

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

NFCS[1.0] |NFEN | — — |GODF| GRP[10] — — |ALIGN| RV | INV N P FB
Value after reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b15  bl4  b13  bi12 bl b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
_ — — — — — — EN — w v u — WF VF UF
Value after reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit name Description R/W
b20 RV Output Phase Rotation 0: Output U/V/W-phase R/W
Direction Reversal 1: Output reverse of V/W-phase

[After]

n.2. XX  Output Phase Switching Control Register (OPSCR)

Address(es): GPT_OPS.OPSCR 4007 8FFOh

b31 b30 b29 b28 b27 b26 b25 b24 b23 b22 b21 b20 b19 b18 b17 b16

NFCS[1:0] NFEN — — GODF GRP[1:0] — — | ALIGN — INV N P FB

Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b15 b14 b13 b12 b11 b10 b9 bg b7 b6 b5 b4 b3 b2 b1 b0

_ _ _ — — — — EN — w v U — WF VF UF
Value after reset: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Symbol Bit name Description R/W
b20 — Reserved This bit is read as 0. The write value should be 0. R/W
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2.

(All Series) General PWM Timer (GPT), n.3.11 Output Phase Switching (GPT_OPS)

[Before]

Soft setting (UFNVFAWF)

(8)
OPSCR. Hall sensor
UFNVFIWF - PCLKD input edge sample  [—# GPT_UVWEDGE
ﬁ sample :D_‘ Input phase (every PCLKD)
= = ™ (Input U-phase)
é" PWM‘L nge Input V-phase)
| 1| Synchronize = sample (Input W-phase)
From hall element noise filter L PCLKD
GTu _ OPS intemal node name
GT"‘: ! External input (UMW) (gtu_syne)
GTIW o (gtv_sync)
Input selection (ghw_sync)
selector Input phase de-code
6-phase enable gen
OPS intemal node name
(gtuup_en, gtulo_en)
{gtvup_en, gtvio_en)
{gtwup_en, gtwio_en)
2otation ¢ 13 )
ROL-‘L:;_L{I,I(FIECLKH Output select control [~ To brushless DC motor
'OPS intemal node name GTOUUP,
{gtuup_ren, gtulo_ren) A GTOULD
{gtvup_ren, ghvo_ren) GTOVUP,
(gtw X }
From GPTxooc GTIOCA (gtwip_ren. gho.ren) GTOVLO,
PWM GTOWUP,
GTOWLO
BUS clock(PCLKy) .
GPTxx core clock(PCLKD))
Figure nnm  Conceptual diagram of GPT OPS control flow

Input sel after “U-phase”
GTIU _

Input sel after “V-phase”
GTIV

Input sel after “W-phase”
GTIW

Output *U-phase (Upy
GTOUUP _J

Output “U-phase (Loy
GTOULO

Output “V-phase (Up)”
GTOVUP

Output "V-phase (Lo)"
GTOVLO

Output “W-phase (Up)" —}
GTOWUP

Output “W-phase (Lo)”
GTOWLO

To ELC
GPT_UVWEDGE

Note:

31

L

puise @ PCLKD

Eegister settings: OPSCR.ALIGN =0, OPSCR.EN =1, OPSCR.P =0, OPSCR.N =0,
OPSCR.INV =0, OPSCR.RV =0

Figure n.m+1

Example of 6-phase level output operation
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e L T T T T T T T T P P T T

Input sel after “U-phase” J | | |
GTIU _

C

Input sel after “V-phase™
GTIV

Input sel after “W-phase™ | |
GTIW

O ot | LT [T

ke nnn ]

LI L]

oo L LI 1 [T

Output “W-phase (Up)” _J |_|_|_|_|—J
GTOWuP

Cre S LA L

To ELC
GPT_UVIWEDGE s | | | \ | | | | |
L\ 1 pussei@ PeLko

Note:  Register settings: OPSCR.ALIGN = 1, OPSCR.EN =1, OPSCR.P =1, OPSCR.N =1,
OPSCR.INV =0, OPSCR.RV =0

L el ]
C

Figure nnm+2 Example of 6-phase PWM output operation with chopper control

sl LT T e e e e e e e e e re e e e it

"U-phase” after input
selection | | |
GTIU —

"V-phase” after input

selection

GTIV
"W-phase" after input

selection

GTIW

Qutput enable |
OPSCR.EN

Autolel T g
Output Disabled Source ulo clear Setting by software

Select ¥| 00b (Group A output disable request)
OPSCR.GRP

Group output disable
OPSCR.GODF

— Clear by software

Connected between
POEG group A and OPS

o outr _ LT

o G rouio [T [

) 18]

Qutput *¥-phase (Lo)" _Mj
GTOVLO

e owor | | [ [

o S rowto [T
ToELC . |

GPT_UVWEDGE L i
{1 pulse @ PCLKD

Note:  Register settings: OPSCR.P = 1, OPSCR.N = 1, OPSCR.INV = 0, OPSCR.RV =

Figure n.m+3  Example of group output disable control operation
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[After]
; M
Soft setting (UF/NVFWF) )
OPSCR. Hall sensor
UFNFIWF 5 PCLKD input edge sample = GPT_UVWEDGE
ﬁ sample :D_‘ Input phase (every PCLKD)
= ™ {Input U-phase)
;“ FWMJ,.e‘dge (nput V-phase)
| 1| Synchronize = sample (Input W-phase)
From hall eIeén_FlnL} ™| | oice filter PCLKD
OPS intemal node name
GTIV. External input (UN!\'\:\ (gtu_syne)
GTIW h = (gtv_syne)
Input selection (gtw_sync) 2)
selector Input phase de-code
6-phase enable gen
OPS intemal node name
Tgtuup_en, grulo_en)
{gtvup_en, gtvlo_en)
(gtwup_en, gtwio_en) (3)
#| Output select conffol —] To prushless DC motor
GTpUUP,
GTOULO,
GTOVUP,
From GPTxxx. GTIOCA GTOVLO,
PWM GTOWUP,
GTOWLO
BUS clock(PCLKy)
GPTxx core clock(PCLKz)

Figure n.m  Conceptual diagram of GPT_OPS control flow

Input sel after “U-phase”
GTIU __

Input sel after “V-phase”
GTIV

Input sel after “W-phase™
GTIW

Output “U-phase (Up)”
GTOUUP _j

Output “U-phase (Lo)"
GTOULO

Qutput “V-phase (Up)"
GTOVUP

Output “v-phase (Lo)
GTOVLO

Output “W-phase (Up)
GTOWUP

Output “W-phase (Lo)” |
GTOWLO

ToELC | | |
GPT_UVWEDGE _{L %
+ 1 pulse @ PCLKD

Note: Register settings: OPSCRALIGN = 0, OPSCR.EN = 1, OPSCR.P = 0, OPSCR.N = 0,
OPSCRINV =0

Figure n.m+1  Example of 6-phase level output operation
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5
-

e LTI T MO L e e e i e i A f e

Input sel after ‘U-pths‘i 7J | | |

Input sel after “V-phase” | | | I_
GTIV

Input sel after “W-phase” | | |
GTIW

Output “U-phéi%(blsz:: 74|—J_H_I_| |—J_|—J

vt Ushase Lo) LU :

Output “V-ph ésT eo (\HB?; rﬂj TM

Output ‘V-phgieo i 5&)3" _Mj |—J_|_|—j

owawnzer ] ] UUH

(LU HUL
To ELC

GPT_UVWEDGE _{| [\ \ | | | | | | | | |
44 1 puise i@ PeLkD

Pel
B

-

Note:  Register settings: OPSCR.ALIGN = 1, OPSCR.EN =1, OPSCR.P =1, OPSCR.N = 1,
OPSCR.NV =0

Figure n.m+2  Example of 6-phase PWM output operation with chopper control

e LT L I e e e e e e i e e e me i Fe e e

"U-phase” after input
selection J | | |

GTIU —

"W-phase” after input
selection

GTIV

"W-phase" after input P
selection

GTIW

Qutput enable |
OPSCREN

Auto|clear ™ Setting by software

Output Disabled Source
Select 00b (Group A output disable request)
OPSCR.GRP

Group output disable
OPSCR.GODF

_~ Clear by software
o

Connected between
POEG group A and OPS

Output *U-phase (Up)” TMJ
GTOUUP _|
Output AU-pngizﬂ_Log r |—| r r ﬂ J_I_
Output “\Il_phgs‘i:cfvum:: |—J_|—J |_J
Oufput “\"-phgﬁr%{tfg —Mj
ul

Output “W-phase (Up)" —|
GTOWUP

e [T
Al | | | | | | | | | |

L 4 1 pulse @ PcLkD

To ELC |
GPT_UVWEDGE _|\

Note: Register settings: OPSCRP=1,0PSCRN=1,0PSCRINV=0[ ]

Figure n.m+3  Example of group output disable control operation
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3. (All Series) General PWM Timer (GPT), n.3.11.4 Rotation direction control

[Before]

In the GPT_OPS control flow conceptual diagram shown in Figure 23.81, (3) controls the direction of rotation

of a 3-phase motor using the OPSCR.RV bit. When OPSCR.RV bit = 1, it reverses the direction of rotation of

the OPSCR.RV bit = 0 setting by replacing the V-phase and W-phase.

Table 23.20 shows the allocation of the output phase to the OPSCR.RV bit (rotation direction control

execution before and after).

Table n.m

Rotation direction control method

OPSCR register output
phase rotation direction

Output of rotation direction control [U/V/W (pos/neg)]

(OPS internal node name of the control after)

reversal
OPSCR.RV bit (gtuup_ren) (gtulo_ren) (gtvup_ren) (gtvlo_ren) (gtwup_ren) (gtwlo_ren)
0 U-phase (up) U-phase (low) V-phase (up) V-phase (low) | W-phase (up) | W-phase (low)
(gtuup_en) (gtulo_en) (gtvup_en) (gtvlo_en) (gtwup_en) (gtwlo_en)
1 U-phase (up) U-phase (low) W-phase (up) W-phase (low) | V-phase (up) V-phase (low)
(gtuup_en) (gtulo_en) (gtwup_en) (gtwlo_en) (gtvup_en) (gtvlo_en)
[After]
Removed.
Page 7 of 11

RENESAS




RENESAS TECHNICAL UPDATE TN-SY*-A030A/E

Date: Dec. 19, 2017

4.

[Before]

In the GPT_OPS control flow conceptual diagram in Figure XX.YY, (4) presents the selection of the output

waveform by setting the OPSCR register bit.

(All Series) General PWM Timer (GPT), n.3.11.5 Output selection control

Table n.m  Output selection control method (positive phase)

Enable-phase output | Positive-phase output Invert-phase output | Output port name (positive phase = up)

control (P) control control (output selection internal node allocation)
GTOUUP
GTOVUP

OPSCR.EN bit OPSCR.P bit OPSCR.INV bit GTOWUP Mode

0 X X 0 Output Stop

(External pin Hi-Z)
GPT_OPS=> 0 output

1 0 0 Level signal Level Output mode
(gtuup_ren) (Positive phase)
(gtvup_ren) (Positive logic)
(gtwup_ren)

1 0 1 Level signal Level Output mode
(~gtuup_ren) (Positive phase)
(~gtvup_ren) (Negative logic)
(~gtwup_ren)

1 1 0 PWM signal PWM Output mode
(PWM & gtuup_ren) (Positive phase)
(PWM & gtvup_ren) (Positive logic)
(PWM & gtwup_ren)

1 1 1 PWM signal PWM Output mode
(~(PWM & gtuup_ren)) (Positive phase)
(~(PWM & gtvup_ren)) (Negative logic)
(~(PWM & gtwup_ren))

Table n.m+1  Output selection control method (negative phase)

Enable-phase output
control

Positive-phase output
(N) control

Invert-phase output
control

Output port name (negative phase = low)
(output selection internal node allocation)

GTOUUP
GTOVUP
OPSCR.EN bit OPSCR.N bit OPSCR.INV bit GTOWUP Mode
0 X X 0 Output Stop
(External pin Hi-Z)
GPT_OPS=> 0 output
1 0 0 Level signal Level Output mode
(gtulo_ren) (Negative phase)
(gtvlo_ren) (Positive logic)
(gtwlo_ren)
1 0 1 Level signal Level Output mode
(~gtulo_ren) (Negative phase)
(~gtvlo_ren) (Negative logic)
(~gtwlo_ren)
1 1 0 PWM signal PWM Output mode
(PWM & gtulo_ren) (Negative phase)
(PWM & gtvlo_ren) (Positive logic)
(PWM & gtwlo_ren)
1 1 1 PWM signal PWM Output mode

(~(PWM & gtulo_ren))
(~(PWM & gtvlo_ren))

(~(PWM & gtwlo_ren))

(Negative phase)
(Negative logic)

RENESAS
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[After]
In the GPT_OPS control flow conceptual diagram in Figure XX.YY, (3) presents the selection of the output
waveform by setting the OPSCR register bit.

Table n.m

Output selection control method (positive phase)

Enable-phase output
control

Positive-phase output
(P) control

Invert-phase output
control

Output port name (positive phase = up)
(output selection internal node allocation)

GTOUUP
GTOVUP
OPSCR.EN bit OPSCR.P bit OPSCR.INV bit GTOWUP Mode
0 X X 0 Output Stop
(External pin Hi-Z)
GPT_OPS=> 0 output
1 0 0 Level signal Level Output mode
(gtuup_en) (Positive phase)
(gtvup_en) (Positive logic)
(gtwup_en)
1 0 1 Level signal Level Output mode
(~gtuup_en) (Positive phase)
(~gtvup_en) (Negative logic)
(~gtwup_en)
1 1 0 PWM signal PWM Output mode
(PWM & gtuup_en) (Positive phase)
(PWM & gtvup_en) (Positive logic)
(PWM & gtwup_en)
1 1 1 PWM signal PWM Output mode

(~(PWM & gtuup_en))
(~(PWM & gtvup_en))
(~(PWM & gtwup_en))

(Positive phase)
(Negative logic)

Table n.m+1

Output selection control method (negative phase)

Enable-phase output
control

Negative-phase output
(N) control

Invert-phase output
control

Output port name (negative phase = low)
(output selection internal node allocation)

GTOUUP
GTOVUP
OPSCR.EN bit OPSCR.N bit OPSCR.INV bit GTOWUP Mode
0 X X 0 Output Stop
(External pin Hi-Z)
GPT_OPS=> 0 output
1 0 0 Level signal Level Output mode
(gtulo_en) (Negative phase)
(gtvlo_en) (Positive logic)
(gtwlo_en)
1 0 1 Level signal Level Output mode
(~gtulo_en) (Negative phase)
(~gtvlo_en) (Negative logic)
(~gtwlo_en)
1 1 0 PWM signal PWM Output mode
(PWM & gtulo_en) (Negative phase)
(PWM & gtvlo_en) (Positive logic)
(PWM & gtwlo_en)
1 1 1 PWM signal PWM Output mode

(~(PWM & gtulo_en))
(~(PWM & gtvlo_en))
(~(PWM & gtwlo_en))

(Negative phase)
(Negative logic)

RENESAS
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5.

(All Series) General PWM Timer (GPT), n.3.11.8 GPT_OPS start operation setting flow

[Before]

GPT32EH0 operation mode setting
GPT32EHO.GTIOCA set the PWM output operation mede of the saw-wave or triangle-wave.
For details, see section XX_3.3, PWM Output Operating Mode

Counting of GPT32EHD
Start the count operation of GPT32EH0, and outputs a PWM waveform

GPT_OPS input data set (only software setting is selected)
Set of software setting to OPSCR.UF, VF, and WF bits

Noise filter settings of GPT_OPS external input (only external input is selected)
When using a noise filter, set the sampling clock of the noise filter by OPSCR.NFCS bit.
Then the noise filter is enabled if OPSCR.INFEN bit = 1.

GPT_OPS input phase selection settingfinput phase alignment setting
Select the input phase from the external input or software setting by OPSCR.FB bit.
Select the alignment of the input phase by OPSCR.ALIGN bit.

Setting the GPT_OPS output phase
Set the level output/PWM output of the positive/negative phase output by OPSCR.P/OPSCR.N bit.
Set the positive logic/negative logic of the output phase by OPSCRLINY bit.

Set the direction of rotation by OPSCR.RYV bit

GPT_OPS setting the group output disable function
Set the selection of output disable source by OPSCR.GRP bit.
Perform the setting of on/off of the group output disable function by OPSCR.GODF bit.

GPT_OPS Working
Setting the OPSCR.EN bit = 1 outputs the 6-phase output to drive the brushless DC moter from the
GPT_OPS.

Figure XX.YY

[After]

Example setting for of GPT_OPS start operation

GPT32EH0 operation mode setting
GPT32EHO.GTIOCA set the PWM output operation mode of the saw-wave or triangle-wave.
For details, see section XX.3.3, PWM Qutput Operafing Mode.

Counting of GPT32EH0
Start the count operation of GPT32EH0, and outputs a PWM waveform.

GPT_OPS input data set (only software setting is selected)
Set of software setting to OPSCR.UF, VF, and WF bits

Noise filter settings of GPT_OPS external input (only external input is selected)
When using a noise filter, set the sampling clock of the noise filter by OPSCR.NFCS bit.
Then the noise filter is enabled if OPSCR.INFEN bit = 1.

GPT_OPS input phase selection setting/input phase alignment setting
Select the input phase from the external input or software setting by OPSCR.FB bit.
Select the alignment of the input phase by OPSCR.ALIGN bit.

Setting the GPT_OPS output phase
Set the level output/PWM output of the positive/negative phase output by OPSCR.PIOPSCR.N bit.
by OPSCR.INV bit.

GPT_OPS setting the group output disable function
Set the selection of output disable scurce by OPSCR.GRP bit.
Perform the setting of on/off of the group output disable function by OPSCR.GODF bit.

GPT_OPS Working
Setting the OPSCR.EN bit = 1 outputs the 6-phase output to drive the brushless DC motor from the
GPT_OPS.

Figure XX.YY

Example setting for of GPT_OPS start operation
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6. (S3 Series) USB 2.0 Full-Speed Module (USBFS), Table n.1 USBFS specifications

[Before]
Item Specifications
Features Host controller features:
o Full-speed transfer (12 Mbps) and low-speed transfer (1.5 Mbps)
e Automatic scheduling for SOF and packet transmissions
e Programmabile intervals for isochronous and interrupt transfers
o Communications with multiple peripheral devices connected through a single hub.
[After]
Item Specifications
Features Host controller features:

o Full-speed transfer (12 Mbps) and low-speed transfer (1.5 Mbps)
e Automatic scheduling for SOF and packet transmissions
e Programmable intervals for isochronous and interrupt transfers

7. (S3 Series) USB 2.0 Full-Speed Module (USBFS), n.2.33 Device Address n Configuration Register
(DEVADDN) (n=0to0 5)
[Before]
USBSPDJ[1:0] bits (Transfer Speed of Communication Target Device)
The USBSPDJ1:0] bits specify the USB transfer speed of the target peripheral device.
Set these bits to 10b when a full-speed device is connected through the hub. In host controller mode, the
USBFS generates packets based on the USBSPDJ[1:0] setting. In device controller mode, set these bits to
00b.
[After]
USBSPDJ[1:0] bits (Transfer Speed of Communication Target Device)
The USBSPDJ1:0] bits specify the USB transfer speed of the target peripheral device.

et these b o-10b-whenafy need device | onnected-through-the-hub—In host controller mode, the

USBFS generates packets based on the USBSPD[1:0] setting. In device controller mode, set these bits to
00b.
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