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E.
BATT R, BKIEANGE, WOR & ERGRABKYE, AT RGEE CTSU2 4 — i 5 o A IR, 1X
FERIARRCR AN L T 7. (LA 4.3)

AT,

fanaaAAAaNIaE

Lﬁﬁﬁﬁ
:
2

0

AR RN

SRR

YIS IAAA7.

B 4.3 BREAA THERME
o EARGAHHHE
AR R F s, AR B 51 Bt T ARG B A i, JF B R BUF IBIKThaE. A, fEAiZk
I, & EEEHFI QAT E L, Bl BRI LA AR HAR AN SR 2 18 ) 2 A L A

-
-
=
=
-
=
=
=
-
-
=
=
=

Bl 4.4 BERANTHERGE

FEIHIES % LT M.
Capacitive Sensor Microcontrollers CTSU Capacitive Touch Electrode Design Guide (R30AN0389)
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B AR R AR5

o  HWMFXMBELE IR
BAT A TS di 7 L — AR (ZIE 43) , BRTTAME—A TS ¥ 7 LR Z A
AR (ZHE 4.4 o bS5 AR, A RN AR 2 8] A 2R DL o A F A 5
% PR o

P25 LU 3O
Capacitive Sensor Microcontrollers CTSU Capacitive Touch Electrode Design Guide (R30AN0389)
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B AR R

AR5

4.3 & CTSUL 89 MCU

F44, CTSUL (CTSU/CTSUa/CTSUb) ] MCU ZhRELLEI K 4.2 23K 4.9, AR&™mKTEAGEE,

THS %7 b A 4 D

185 0] DAFE P2 b A 8 D THI JEG B 1 72 e A2 PR 4 /N e e B
%= 4.2 8% CTSUL B9 RAMCU (1/2)

Fman RA2A1 RA4M1 RA4M2 RA4M3 RA4W1
CPU W #% ARM CM23 | ARM CM4 | ARM CM33 | ARM CM33 | ARM CM4
K TAEMIZE (MHZ) 48 48 100 100 48
HLIE L (V)*1 1.6-55 1.6-55 2.7-36 2.7-36 1.8-3.6
ROM (KB) 256, 384, 512, 768,
256 256 c12 1024 512
Data Flash (KB) 8 8 8 8 8
RAM (KB) 32 32 128 128 96
L AR IR A 2R A CTSU
TS ¥4 H 26 27 12 20 11
H 25072\ v v v v v
B T7 5 v v v v v
BEATL A2 0 = v v v v v
Vi SCFr
*1: HFHE (V) 1R85 AR AL AR 1 TAE R A
% 4.3 3 CTSUL B RAMCU (2/2)
Fmain RA6M1 RA6M2 RA6M3 RA6M4 RA6M5
CPU W% ARMCM4 | ARMCM4 | ARMCM4 | ARM CM33 | ARM CM33
K TAEMIZ (MHZ) 120 120 120 200 200
AL L (V)*1 2.7-36 2.7-36 27-36 2.7-36 2.7-36
Program Memory (KB) 512, 768, 1024, 1536,
9 y 512 512,1024 | 1024, 2048 To2a 2048
Data Flash (KB) 8 32 64 8 8
RAM (KB) 256 384 640, 384 256 512
LA AR IR i 2R A CTSU
TS i3 H 19 18 18 20 12
H 25072\ v v v v v
HT7 5 v v v v v
BEATL AT 2 0 v v v v v
Vi

*1: YRS (V) ATRE S A AL A 1) TAR IS AN o
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http://www.renesas.com/RA4W1
http://www.renesas.com/RA6M1
http://www.renesas.com/RA6M2
http://www.renesas.com/RA6M3
http://www.renesas.com/RA6M4
http://www.renesas.com/RA6M5

B AR R

AR5

4.4 #3 CTSUL 1y RX MCU  (1/2)

Faat T P 1 RX113 RX130 RX230 RX231 RX23W
CPU W# RXv1 RXv1 RXv2 RXv2 RXv2
K TAEMIZE (MHZ) 32 32 54 54 54
HJRHLE (V)*1 1.8-3.6 1.8-5.5 1.8-5.5 1.8-55 1.8-3.6
Program Memory (KB) 128, 256, 64, 128, 256, 128, 256,

° g 384, 512 384, 512 128,256 | 384 512 | ¥4 512
Data Flash (KB) 8 8 8 8 8
RAM (KB) 64, 32 10, 16, 48, 32 32 32,64 64
LA R R A CTSU CTSUa CTSU
TS ¥4 H 12 36 24 24 12
EESY N v v v v v
HARTT v v v v v
BEATL AT e 0] 5 v v v v v

Rz

*1: IR (V) ATRES H A il AR AR 10 AR f AN A

% 4.5 2% CTSUL B9 RX MCU (2/2)

T P o1 RX671
CPU W# RXv3
K ARSI (MHZ) 120
HYRHE (V)*1 2.7-3.6
Program Memory (KB) 1024, 1536,
2048
Data Flash (KB) 8
RAM (KB) 384
LA AR SR AR 2R A CTSUa
TS i 12 H 17
EESY N v
H2 T v
i B A% ) v
s

*1: YR (V) ATRE S A AR A 1) TAR IS AN o
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B AR R

AR5

% 4.6 ¥ CTSUL &Y Synergy™ MCU (1/3)

AR

S124 S128 S1JA S3A1 S3A3

CPU W # ARM CMO+ ARM CMO+ | ARM CM23 | ARM CM4 | ARM CM4
KN TAESIZE (MHz) 32 32 48 48 48
YR (V)*1 1.6-55 1.6-55 1.6-55 1.6-55 1.6-5.5
Program Memory (KB) 64, 128 256 256 1024 512
Data Flash (KB) 4 4 8 8 8
RAM (KB) 16 24 32 192 96
FA 5 A SR A 2R A CTSU
TS i 14 H 31 28 26 27 27
H 257720 v v v v v
LRV v v v v v
BEATL A2 0] = v v v v v

v R

*1: HJREE (V) nJRE S A BAR AR 10 TR EAA

& 4.7 #E% CTSUL By Synergy™ MCU  (2/3)
FEERETR S3A6 S3AT S5D3 S5D5 S5D9
CPU W #% ARM CM4 ARM CM4 ARMCM4 | ARMCM4 | ARM CM4
R TAESIZR (MHzZ) 48 48 120 120 120
HLR HL R (V)*1 1.6-55 1.6-55 2.7-3.6 2.7-3.6 2.7-3.6
Program Memory (KB) 256 1024 512 512, 1024 | 1024, 2048
Data Flash (KB) 8 16 8 32 64
RAM (KB) 32 192 256 384 640
A R 2 Y CTSU
TS I 14 H 27 31 12 18 18
EESY N v v v v v
H2 775 v v v v v
BEATL AR v v v v v

T

*1: HUIRHLIE (V) AR LA AR R AR T A LR
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http://www.renesas.com/S3A3
http://www.renesas.com/S3A6
http://www.renesas.com/S3A7
http://www.renesas.com/S5D3
http://www.renesas.com/S5D5
http://www.renesas.com/S5D9

B AR R

AR5

£ 4.8 ## CTSUL BI RX MCU (3/3)

FEERETR S7G2
CPU W% ARM CM4
KN TAESIZE (MHz) 240
HLE EL I (V)*1 2.7-36
Program Memory (KB) 3072, 4096
Data Flash (KB) 64
RAM (KB) 640
FA 5 A SR A 2R A CTSU
TS i 2 H 18
H 2575 v
LRV v
BE LA v

Vi XFF

*1: AR (V) ATRE S A AR AR 1) AR AN o

% 4.9 2% CTSU1 B9 RL78 MCU

e iR

RL78/G16

CPU 1%

RL78

K TAEMZE (MHZ)

16

PR (V)*L

24-55

Program Memory (KB)

16, 32

Data Flash (KB)

1

RAM (KB)

2

AR I A Y

CTSUb

TS T4 H

ERVE:N

AT

BE AL I

Z HkiERE (MEC)

SNASENASE:

Voo 3CFF

*1: HUIRHLIE (V) AR LA AL R AR T A LR
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B AR R

AR5

4.4 & CTSU2 g5 MCU

4 CTSU2 (CTSU2, CTSU2L, CTSU2La, CTSU2SL) 1) MCU ThaE LA WAL 4.10 £ 4.12, £
R (V) T RES LA b A R as B AR U AN A . A RE T IS R, IS RS i)

ST DAAE P A 4 T JEG A8 PR 7 A s A PP 4 /N e ik v

% 4.10 #E CTSU2 B9 RA MCU

FmaR RA2E1 RA2L1
CPU W% ARM CM23 | ARM CM23
K TAEMIZE (MHZ) 48 48
HYRHEE (V)*1 1.6-5.5 1.6-5.5
Program Memory (KB) 32,64, 128 128, 256
Data Flash (KB) 4 8
RAM (KB) 16 32

L AR IR A 2R A CTSU2

TS ¥4 H 30 32

H 250720 v v
HT7 5 v v

EZ kS el v v

A U5 B i v v

H )41

H 2L IE

Z HtiER: (MEC)

HAIMTHI (CFC) 18 20
R IE v v

Voo FF

*1: AR (V) ATRES H A il AR AR 10 AR f AN A
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B AR R

AR5

F 4.11 8% CTSU2 By RX MCU

AR

RX140

CPU 1%

RXv2

K TAEMIZ (MHZ)

48

YR (V)*1

1.8-5.5

Program Memory (KB)

64

128, 256

Data Flash (KB)

4

8

RAM (KB)

16

32,64

AR A Y

CTSuU2L

CTSU2SL

TS Ui % H

12

36

EESYE-

HATT

Z R A

175 E i

SNENENEN

3

H ShLIE

Z W tiERE (MEC)

ANENENENENENEN

(CFC)

R AR

v

Voo 3CFF

*Le HUEHBIR (V) AR A AR 8 1 T A R AT

R30AN0424CJ0120 FtAs 1.20

2023.12.25

RENESAS

Page 30 of 46


http://www.renesas.com/RX140

B AR R

AR5

F 4.12 8% CTSU2 By RL78 MCU

Jaa P 1 RL78/G23 RL78/G22
CPU W RL78 RL78
K TAEMIZ (MHZ) 32 32
HLYRHL I (V)*1 16-55*1 | 1.6-55*1
Program Memory (KB) 96, 128, 32,64
192, 256,
384, 512,
768
Data Flash (KB) 8 2
RAM (KB) 16, 12, 48, 4
32,24, 20
CIRATIRE it CTSU2L CTSU2La
TS i 14 H 32 29
H 2575 v v
HARFA v v
EZ S o] v v
AR F i v/ v
H 34 W vO*2 Vo2
Hahik IE /2 )
Z HiERE (MEC) v/
HRIMTAM (CFC)
B IE v v

Voo 3CFF

*Le HUEHBIR (V) AR A AR 8 1 T A R AT
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B AR R AR5

5 w4

5.1 R ITIER

BB I G T RIS P A R SRR . 56 MCU SRR, 1204 BA T R
BiAH

Capacitive Touch Electrode Design Guide (R30AN0389)
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6 B

6.1 RHE

HEE AR SRt T IREN R (CTSU ALY AR [alff (TOUCH BiH) |, T4 Ao 2 i i Jk 2 1 H
2| MCU KRR rhe  BREDFE 5 Al (A4 5 R SCATR ¥ QE for Capacitive Touch S5 7T R IM R A5 &5 H
QE for Capacitive Touch [ VHHE 45 RAE NS ECCHMNFE T . — AN SRR 7 PR AL FE CTSU
B, TOUCH BN R, WK 6.1 Fis.

ASTE SN AR A AR TR AR IR P, B 45 CTSU AT TOUCH #se

N FE
fi R 425 1) ON/OFF b3
P
T PR B b AT B ARG Ak B
w4
fi R 42 5 1 ON/OFF 3 i
TOUCH #éHt
TR BRSO fi 457 B AR
LEem)|
FH, 2 K6 0 1)
CTSU itk
e 4
W S FREL (BSP)
% 6.1 BLRI AR {4224
6.1.1 CTSU #&E5k
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CTSU #iHk & TOUCH #iBe i) CTSU BXsh#2/F, H QE for Capacitive Touch & %211 CTSU 754788 WL 3E
B AT NSEOCF N BIB  f A

AR AL A AT I T RE U R -

« ICO #MZEFz
- AL EE

o Bl HLAK A2 0
o Z AN

o USR]
o F 3R W
- HhRIEREH]
« MEC %l

- CFC #z

o TP AMERE
- IReRA

HK CTSU BRI Z(EE, 1ESHLLIF 3.

RL78 Family CTSU Module Software Integration System (R11AN0484)

RX Family QE CTSU module Firmware Integration Technology (RO1AN4469)
RA Flexible Software Package Documentation: CTSU (r_ctsu)

Renesas Synergy™ Software Package (SSP)

6.1.2 TOUCH ##ik

TOUCH L2 H CTSU B F 4t i 25 XA B I i1 8] £ . B QE for Capacitive Touch i %2112
Bl NS BN BB Af R

AR AL F A I T RE U T -

o filEE Fi 5E ) ONJOFF 1/l
o VYR ES O R AT A

17Kk TOUCH BEBRIEEZ A5 R, 1155 b AR 30

RL78 Family CTSU Module Software Integration System (R11AN0484)

RX Family QE CTSU module Firmware Integration Technology (RO1AN4469)
RA Flexible Software Package Documentation: CTSU (r_ctsu)

Renesas Synergy™ Software Package (SSP)

6.2 RS
TR GE Al A (CTSUL A1 CTSU2) W id ik [ A6 B 12 7 P 0 F B o
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ARYBELZENEZERE, ESHUTRMIT.

https://www.renesas.com/capacitive-touch-functional-safety

6.3 KINFEIER

Hip= e P St TARTIAEN. ] T Y A A A BB BB . A O A B IR DA R, 1S
1 T PR S P B

RA2L1 Group Capacitive Touch Low Power Guide (ROLAN6266)
RAB6M2 Group Capacitive Touch Low Power Guide (RO1AN6473)
RL78 Family RL78/G23 Capacitive Touch Low Power Guide (SNOOZE function) (RO1AN5886)
RL78/G23 Group RL78/G23 Capacitive Touch Low Power Guide (SMS function) (ROLAN6670)

A% MEC IJfe I B, 1B LN MU .

RX140 Group Smart Wakeup Solution (R11AN0613)

6.4 BRHE K 2R
CTSU HHLEZ AL APIRESE LI 25 i B ORI 5 B[R IR ] 22 DB A S VEE (1 0 H S0
B AR AR AR ARRD AR ST, S SN R B

RA Family Capacitive Touch Software Filter Sample Program (R30AN0427)
Capacitive Sensor MCU Capacitive Touch Noise Immunity Guide (R30AN0426)
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7 HE

{8 1 QE for Capacitive Touch H 2% n] 4= sl L A f¥) CapTouch 24, WA H IX e 0347 I VAl
AFFEESR, AT “7.2 F3hiH% CapTouch 2%1” . WRIEFEF—LIHE, ESH “7.3 5K

AR

< T >

OK

RGN

NG

i ] CapTouch ¥ T3 %

OK

RGN

I e A S

OK
ARG

NG

< Cie e T > < Ny >

& 7.1 1ﬂ%§/ﬁ

71 £ QE for Capacitive Touch B &A%
K] 7.2 27~ 78 A QE for Capacitive Touch AT Hah %, 18 DUNEAIE T %24, MCU
BAE, MRS HITIRIET.
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B A R Rl 28

AR5

o A AR

R Ay A HU 2R H BELAF R T ORAIE 56 2 78 O A% SRS 2 IR Bl K 1R AT

o i B R B

R i L FL A RS T K S A TRl P ) AL

« REUVERI GRS

AT A B AR S T 1) L B E B 5 1H

© REUERN (RS

R ARBORAE T AME, IREE TS RIS NI E A5 R M Z R TR A2

PR X e 2 LA 5 BB AR T

Preparing for
adjustment

N
Measuring

parasitic
capacitance

NV

Adjusting
the offset

AV

Measuring
sensitivity
(while not touched)

AV

Measuring
sensitivity
(while touched)

V

Result of
the tuning

B Automatic Tuning Processing X

QE is beginning the tuning process.
During the tuning process, please do not touch the sensors on the target board
until instructed by the QE Tuning Program.

selp

8 Automatic Tuning Processing X

QE is measuring the parasitic capacitance for all touch sensors.
During this measurement process, please do not touch the sensors on the target
board.

B Automatic Tuning Processing x

QE is adjusting offset values for each sensor.(config01)
During the adjustment process, please do not touch the sensors on the target
board.

Button00, TS00 35329

telp
B Automatic Tuning Processing 3

QE is now starting sensitivity measurement for each of the touch sensors when not
touched.(config01)
During this step, please do not touch the sensors on the target board.

Cancel Help

B Automatic Tuning Processing %

QE will now measure touch sensitivity for (Button00, TSO0 @ config01).

In this step please use maximum touch pressure on the sensor with a metal
conductor. Press any key on the PC keyboard to accept the sensitivity
measurement.

Button00, TS00 @ config01: 15265

[ Concel ]| oo

(B Automatic Tuning Processing x
The automatic tuning process is now complete. If overflow or warning/errors are
indicated, those sensors can be retried. If there are continued overflows or
warning/errors, please consult the Renesas application notes for Capacitive Touch
for guidance.

Selectthetarget Method Kind  Name  Touch Sensor Threshold Overflow Warning / Error

configdl Button Button0  TS00 65535

11y Continue the Tuning Process

.

& 7.2 A QE for Capacitive Touch BEhiF%E

R30AN0424CJ0120 hRA 1.20
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A R R IE B FAMIBENIERE
7.2 B CapTouch ¥ FEhiA%E
F-3) 1A% 248 F P £ QE for Capacitive Touch H Zhii % (1) 24 b, MR8 A M HFETFIhHE LS.

R TLHIH T REFINHEER CapTouch 244,
% 7.1 CapTouch &#

CapTouch 2% B

FE Bl VB AR IR FE 0 ) R T 8 e 5 A 922 = A 1B = Dy 2 2] B e T B/

i 45 %) ZAE A T FIW Touch ON, f55E Ml & H S8 2 AWy Touch ON 2 [H]
HIARfk & .

IR ZAE T HIW Touch OFF, & & =8 M fuh 55 5% 8 4 B Touch OFF 2 [H]
FAS AL .

ELRL R IE AL P A [ Z I ALK € R W B 2 20 DUR I S A A ARk, IR e S
EZEENEE R

1 g 75 R v 2 A FHF#i%E Touch ON B EHEEE . 24 Touch ONIRAFrL:— @ KRB, W]
PLFE SE WA Touch ON & 8.

B g 7 I U s ) A FH-F#fi5€ Touch OFF KB EHEFE . 24 Touch ON IR A R4 — & IR,
T LAFE EWiIA Touch OFF [ A 1.

KA HU7H 5 ZINRERIMER & AN Al 53 Touch ON IA R — @ RS, SRk
Ay Touch OFF. 1] LL¥5 & 58| Y1y Touch OFF ThEE IS 1.

VAR T 5 CapTouch 230k ¢ i FL 2 I B T RE

(1) B3y
PP AR ALV ST EE A A

B2 P RIIE A R (LN MIRRERED) iy CapTouch 4. BEAETRFE R/, W& ETETHEUE 1
SRWE FE SR, H B e L e B v RIS TSR A B A I DR A AR TR R S B RAR
BEY AR VAU SN SO U, IR AN AT S e s CAn R A SR ARAR LD (A
eSS, (EF] BE SO N R AR
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(2) fib 355 Wy
ZINRE H R H BT B R b B A fesd (4= MO 1 Touch ON/OFF.
CapTouch % L4E:

o fil R A

ZSHUH T R W B il A . Touch ON %1 Touch OFF ()46 .

b 355 BRI B /)N, B7¥ 5 Touch ON, il BB (E K, e Touch ON.

« IRFF

%S T E A B Touch ON 3] Touch OFF Il #5518 . xR EHN, 4R WA
T B AT, 4 2 Touch OFF,

FEFENLE: BB, BiEHEE 2 {HM Touch ON ¥]#:5] Touch OFF kR X, M Al hES
B N AE .

IR PR

ZSHU T B iz AP IO o Al ) 218 5 SEBR Touch ON [H] I RFEEE ] REXT BT
BT, FE T EIE R A Ak R 4 1) 48 2 B E) B P9 i € Touch ONL

TR BN IR S RS AR AT IR S BT R AR, (AT e S B s A

o FUMEFE YR AR

ZSH T B iz BT S 4 2 A R LA T B 2 S PR Touch OFF SR [H] o R X s
BT, FE T EIE R Ak R 4 1) 48 2 B [E) B P9 i %€ Touch OFF.

TR BN S R A AT IR BT R AR,  (H AT e S B e AN

(3) EBKRIE

Z I 2RI A58 B F e e 2R ) 2% (. F Touch OFF B} A%k, 7845 %€ i 1] Py X4 Touch
OFF B (T HUA AT 38, s FEEH SH5E.

it CapTouch 48 “IERR LIRS ” W LLIE B S HH M E B E . W KZS S Ig S E A EH
W, MR/NMZSEN SRS B . FEEERE: MRS E LN, g s
SEERHUE BT EUE, /R ¥ Touch ON.

(4) KAZHUH

LRI AR Touch ONCIRESEIE — W A5, B 1% IhREAT Touch OFF. 3R 7S B H A A 5
(R4 W] e T BUSAE B AR 1S 2% (8 T o S 5e B, AT A Touch ONCIRZS TGVEWKE . R N
THIXFIREWKE, 2 Touch ONCIRZFrEk— Bein 1] H R ZhiE M ELIERS, 2 9% Touch OFF.
KAZICH IR AR CapTouch ZHAE ], AL I 122 B8R e S K A2 U (O Rp 2 [R) .
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T AR O] LIS B m AR T IR AR S, T S 4Rl IS QE for Capacitive Touch 347 1531
EE

7£ QE for Capacitive Touch F1f] “CapTouch Parameters (QE)” (& 7.3 HILHEN ) BH4T FEh%EE.
B, AR LR N B R, o] ARRAIS B . EIXEL, R AN 3000 FEF] T
1000. W 7.3 R LRETHEUE, BRREKSHHE, REARMERE. AEHTTLLESR, [F—
AT BUEAE Al B 2 3000 B A2l ON,  {E 4 il B B > 1000 B, T4 fE < fd % ON.

7.3 &g QE for Capacitive Touch i#{THI FEEhiFE

ARELZZHELR, BSRLL T,

RL78 Family CTSU Module Software Integration System (R11AN0484)

RL78 Family TOUCH Module Software Integration System (R11AN0485)

RX Family QE CTSU module Firmware Integration Technology (RO1AN4469)
RX Family QE Touch module Firmware Integration Technology (RO1AN4470)
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7.3 BiE SRR FEE
TERFAETUT, Y XS BRA K A0 R R & B[] 45 25 2 Hut AT oA R . 25 BiES R DL N U
.

Capacitive Sensor MCU QE for Capacitive Touch Advanced mode Parameter Guide (R30AN0428)
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B AR R

AR5

8 PFRFLINE

5T QE for Capacitive Touch, I 7 ¥ £ N FEEE,

=

W2 LN QE for Capacitive

Touch HLZF A A% SR AT R SCRF TR U N2 . B b5 E PO IR A SR GUT AR AL T 1%

EZ IR CE )

BAFR ISR LR QE.

QE for Capacitive Touch: Development Assistance Tool for Capacitive Touch Sensors

QE for Capacitive Touch: Development Assistance Tool for Capacitive Touch Sensors Information for Users

8.1

ARG R L T A:

QE for Capacitive Touch

FH 75 fd 44 SRR 3% (1) T % T L QE for Capacitive Touch J&7E e®studio £ T RIA 5 N igAT v 5 & T
BA, TR R A b AL SR T R RN TR GE T 75 IO il B8 5 T 0 2 A RN R R R, T4 1
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1.Preparation ~ I~ Seléct a Profect . During the tuning process, please do not touch the sensors on the target board
v) ) Prepanng for until instructed by the QE Tuning Program.
Select a Project _
epare adjustment
Prepare a Configuration
Cancel e
2.Tuning Touch Sensors - ) L
Start Tuning Proj_RA2L1 vV (B Automate Toning Processing x
Output Parameter Files ) QE is measuring the parasitic capacitance for all touch sensors.
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B 0ar
Implement Program parasitic
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tep
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QE will now measure touch sensitivity for (Button00, TS00 @ config01).

In this step please use maximum touch pressure on the sensor with a metal
conductor. Press any key on the PC keyboard to accept the sensitivity
measurement

Button00, TS00 @ config01: 15265

i
Bl Automatc Tureng Processing x

The automatic tuning process is now complete. If overflow or warning/errors are
indicated, those sensors can be retried. If there are continued overflows or
warning/errors, please consult the Renesas application notes for Capacitive Touch
for guidance.

TouchSensor  Thweshold  Overflow  Warning / Error
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