Demo 7 - 8 Channel Sequential Controller
|

Introduction:

This demo gives details of a complete project, an 8 channel sequential controller which will
switch on 8 channels sequentially one by one for a predefined time. For interaction, a LCD
module of 2 line x 16 characters and a key pad of 16 keys are provided.

Hardware:

The project hardware contains a LCD 2 line x 16 characters interfaced with the microcontroller
using 4 bit data bus. A small key pad with 16 keys is also included for the user interaction. 8
numbers of point LEDs are used to indicate the channel outputs.
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Demo 7 - 8 Channel Sequential Controller

Circuit:
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Connections:

1. Connect port lines P30 to P33 to D4 to D7 line of LCD.

2. Connect port lines P37 and P45 to RS and E lines of LCD.

3. Connect R/W line of LCD to GND.

4. Connect portlines P10 to P13 to ColumnO to Column3 of 4X4 matrix keyboard.
5. Connect portlines P14 to P17 to Row0 to Row3 of 4X4 matrix keyboard.

6. Connect port lines P00 to P07 to eight point LEDs.

Functional Description:

In this module, a complete project for 8 channel sequential controller is studied . The sequential
controller has 8 outputs and the user can set individual on time for each channel. Two line by 16
characters LCD is used for displaying the RTC data, 4 X 4 matrix keyboard is used to enter the
user setting, Timer X is used generate 1 second delay and port 0 is used for controlling 8 outputs.

Registers Used:

PDO - Port 0 Direction Register

PD1 - Port1 Direction Register

PD3 - Port 3 Direction Register

PD4 - Port 4 Direction Register

PURO - Pull-up control register 0

KIEN - Key input enable register

KUPIC - Key input Interrupt control register
TXMR - Timer X mode register

PREX - Prescaler X Register

TX - Timer X Register

TCSS - Timer count source setting register
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Port Direction Registers:

Symbol Address After resat

o PDOO DOE215 0o1e
T = A = PO DOE316 0016

PD3 DOET 15 0o1e
T o3 & 3 91 1 1 1 FD4 0OEA16 0016
GO T O T A B
E E E E E E E E Bit symbol Bit name Function R
i i i i i i i L4 POI_0D Port Pio direction bit ) R
A . T Part Pl dirsction bit 0 Input mods _ - [RwW
[ T R - — - {Functions as an input port) —
I I O FDOi_2 Fort Piz direction bit 1 : Oulput mode R
i1 1 1 feeeeeeeaa POLE Fort Pia direction bit (Functions as an output port) [ R
[N S RPN =TS TR PFort Pid direction bit RW
e et [ Fort Fis direction bit R
i Leemmmsssmesssemeeed POLG Part Pie: dirsction bit RW
Lmme e emme e emme mmmmn wmed PO T Fort Pi7 direction bit RWW

Motes:

1. The POO register must be written to by the next instruction after setting the PRCZ2 bitin the PRCR
redister to “1" (write enabled).

2. Mothing is assignad to the PO2 4 to PD3_6 bits in the PC3 register.
When writing to the PD3_4 to PD3_6 bits, write “0" {input mode). When read, its content is
indeterminate.

3. Mothing is assigned to the PD4_0to PD4 4 PD4 6 and PD4 7 bits in the PD4 register.
Whan writing to the PD4_0to PD4 4, PD4 Gand P04 7 bits, write “0" {input mode). When read,
its content is indetemminata.

PDO is set to H'FF to select the port lines P00 to PO7 as output lines to control the LED outputs.
PD1 is loaded with H'OF to select port lines P14 to P17 as output lines to connect matrix keyboard.
The port line P45 is selected as output line by setting bit PD45 in PD4 register. The port lines
P30 to P33 and P37 are selected as output lines by moving H'8F to PD3 register.

PURQO - Pull-up Control Register:

bT bi B5 b4 B3 b bl E

Symbol Address After resat
PURD DOFCae 00X X00002

Bit symbol Bit name Function RW

o - 1 i
UG PO o P03 pull-up 0 - Net pulled up il

=== PUO1 Pil4 o PO pull-up! 1 : Pullad up! W
=muaa e PLOZ F10 to P13 pull-up RW
- J PO P14 to P17 pull-up! W

i e ] Nething is assigned.
(b5-bd) When writs, st to 507, When read, its contant is indetarminate.

-

e A EE S - -

e e =] PG P20 o P22 pull-up! 0 : Mot pullsd up RW
| N —— =TT Par pull-up? 1: Fullad up! RW
MNaotes:
1. The pin for which this bit is “17 (pulled up) and the direction bit is 507 (input mede) is pulled up.

The bit PUO2 is set to 1 to enable internal pull ups for port lines P10 to P13.
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KEIN - Key Input Enable Register:

bT bé b6 b b1 bR b1 B

| | | | | | I I | Symbaol Address Aftar resst

H——— T 1 KIEM 00981s 0Me

1 1 [ 1 [l

oo i :

i i ! H i Bit syrrbol Bit name Function R

[ i H KIOEM K10 input enable bit 0 : Dizabled R

pobo HE 1: Enabled

1 H 1 n 1

i : : Pl KIOPL K10 input polarity select kit 0 : Falling edge -

[ E H 1: Rising edges

1 1 [ 1 [l

1 L] n 1 L] . . - -

[ [ . KIMEM K11 input enakle bit 0 : Disabled

bl i 1:Enabled R

1 : n :

ool : KITPL | KN input polarity select kit 0 : Falling edge

i i i B 1: Rising edges RW

1 1 [

P KIZEM K12 input enable bit 0 : Dizabled

E i E B 1:Enabled R

Py KIZFL | K12 input polarily s=lsct bit T : Falling =dg=

pop bemmmmmmmmmmmn e 1: Rising edges il

1 1

1 1

[ KIZEM K13 input enable bit 0 : Disabled

! brmmm e e ey 1:Enabled R

i_ KI2PL K13 input polarity selact bit 0 : Falling edge
e e ™ 1: Rising edges Ry

Motes:
1. The IR bit inthe KUPIC register may ke set to 17 {interrupt requested) when the KIEN register i rewritten.
Refer to the paragraph 19.2.5 "Changing Intermupt Factor in the Usage Motes Reference Book.

The register KIEN is loaded with H'55 to enable KIO to KI3 key input interrupts and to select
falling edge detection.

KUPIC - Key Input Interrupt Control Register:

ol R INT3IC 0054 WEXNEAOD:
TCIC 005B1 WXEXO00:
T CMPIC 00851 X000z
; i Bil symbal Bit nams Function R
[ ILVLD Interrupt prionty level ]
H sedect bil B2 b1 D ) _ R
! 000 Lewd O fintermupt disabled)
i 001: Lewdd
H i [EN] 010 Lewed 2 "
i - 011° Lewel 3 R
H 100 Lewel 4
: : 101: Level 5
...... ILvLz 110 Lewed &
111: Lewed 7 R
__________ IR Inkerupt recuest bil 00 Internipt not rEquested AW
1 Interupt requestad L
IR Y A N Nothing is assigned.
b7-bd) When wrile, sat to 07, When resd, ils content is ndeterminate. -

The priority level 2 is selected for key input interrupt by moving H'02 to KUPIC register.
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TXMR - Timer X Mode Register:

b7 bS b5 b4 b3 b2 b1 bo Symibsd Address After reset

[TTIIT11] TEMR 008815 0=
s i1t "
H Pp1 1 i Btsymbol Blt nama Function i
A A ( i we
1 ! Lo L TEMODO E;E;?Eﬂ{r?de 00 Timer made or =
H i - o pulse pariod measurament mods
H I R 1 1: Pulss output maode
i : Pl S TXMOD 1 0: Event countar mode R
' [ 11: Pukse width measurement mode
E i E E N DEDG mhﬁ'riliﬁbghing Function waries with each operation mode R
H I i1
1 H 1 1
i ! L N TES Timer X count 02 Stops counting R
i o start flag 1: Starts counting v
[] 1 n ——
: P ] THOCNT | PRuCHTRE Funetion varies depending on cperation mode | gy
i i select bit
: i _________________ TEMOD2 | Operation rmode 0: Exzeptin puse period measurament made B
: selectbit 2 1: Pulse period measurament mode b
i eemmessemeseemeeeed TEEDC Active edge —— ; ; "
E recsption flag Funztion varies depending on operation mode. | R
[ THXUND %":fﬁgg'—"der Funclion varies depending on operation mode. | g

Maoles:
1. The IR kit in the INT1IC register may be set to “17 {intemupt requested} whan the ROEDIS kit is rewritizn.
Refer to the paragraph 19.2.5 “Changing Interrupt Factor™ in the Usage Motes Reference Book.

Timer X register TXMR is loaded with H'00 to set timer mode.

PREX - Prescaler X Register:

k7 1 Symbal Addrass After reset

| PREX O0ECE FFiE
i
E Made Function Satting range R
L. Timer moda Intarnal count source is countad

0016 o FF1E R

Puke output mode | Internal count source is counted .
0016 to FR16 R

Ewvent countar mods | Extenally input pulsss are courted 0046 to FF1G W
- ¥

Pulse width Pulks width of extarnally input

measurarmiant mods | pulses i measurad 0046 b FF18 RW
{Internal count source i counted)

Pulse pariod Puks paricd of extamally input

measuramiant mads | pulses i measurad 004E to FF18 RW

{Internal count sounce i counted)

The prescaler register PREX is loaded with 100 to divide the selected input clock to timer X by
100.
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TX - Timer X Register:

Timer X Register

Lr Lo Sym bal Address After reset
| | TX DOBONG FF1G
!
i Funection Satting range | FW
Underflow of Prescaler X is counted 001E to FF1a RW

The timer X register, TX, is loaded with 100 to generate an interrupt at 1 milli second rate.

TCSS - Timer Count Source Setting Register:

Df bR b5 b b4 b2 b1 b symbol Addrass After resat
|.:.|.:.| | | | | | | TCES CORE1: s
HEHEH
HEH
i i 1 Eisymool BIl name FunzHon R
1 n 1
HEH -
11wl THCHD Tmer X count source |57 ,
i sadact oo Ry
i E 01 s —
T THCKA 10 1T s
1 11:12
H
1 a3 b2
L STSyRyS— T KD TImer ¥ count souce :::IIIJ M = 1A
saladt bit! o1 1 ||
........... TYCH 10 TRING =it
11 : Salects npul rom CHTRY pin
______________ TZCKD Timer Zoounl sourss =5 .
o sekrt Hi ao:n "
oa a1:ma
- S P — TZCKA 10 Salecls Timer Y underlow o
v 1.1 !
1 n
i
N —_— Resared bit Must be el b0 B
(BT -]
Holas:
1. Awold swilching a counl soums, while & counter |s In prograss. Timer counter musl b2 slopped belora switching a count
BOLITE,

The data H'03 is moved to Timer Count Source Setting Register TCSS to select “f2” as source
clock for Timer X.
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Software Description:

After reset, the following initialization are taking place before entering into the main loop.

1. Initialize the port 0 as output to control outputs.
2. Initialize the port lines P14 to P17 as output lines and enable KIO to KI3 key input interrupts.

3. Initialize port lines P30 to P33, P37 and P45 as output lines and initialize the LCD in 4 bit

mode.
4. A message “Sequenti al Contr”is displayed on the 1st line of LCD.

5. Initialize Timer X to generate an interrupt at a rate of 1 KHZ.

Key input interrupt is generated for any key press in the keyboard. In the Key Input (KI0 to KI3)
interrupt service routine, the pressed key value is identified.

In the main loop, the keyboard status is checked and the control goes to setting function if the
“SET” key was pressed. Otherwise the program will decrement the currently selected channel’s
on time for every second and activates the output line meant for that channel till the on time
becomes zero. The currently selected channel number gets incremented and the loop is repeated
until the last channel. After this, the control starts repeating the whole thing again.
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The files used in this module are listed below:

Files Description

Main file for this module, will
sequentially switches on 8
Demo7.C channels one after another for the
programmed on time and checks
the keyboard for user interaction.

LCD routines to initialize LCD,
R8C1113 FE_LCD_4Bit.C cursor on/off, display a message
etc.

Declarations of functions in

R8C1113 FE_LCD_4Bit.H REC1113 FE LCD, 4BIt.C

Keybaord routines to initialize
Key input interrupts, I/O lines
used by keyboard and key input
interrupt senvice routine.

R8C1113 FE_Keyboard.C

Declarations of functions in

R8C1113_FE_Keyboard.H R8C1113_FE_Keyboard.C

FRONTLING o
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The functions in the file “Demo7.C” and short descriptions are listed below:

Functions Description

main

This is main function of sequential controller and
will switch 8 channels one after another on with
the set time. Checks the keyboard for "SET" key
press.

Input: None.

Output : None.

InitializeSequentialController

Initialize I/O lines, Keyboard and LCD.
Input: None.
Output : None.

ProcessTimer_X Int

Timer Xinterrupt senice routine and will count
the milli seconds and set a flag after 1000 milli
seconds.

Input: None.

Output : None.

InitializeTimerX

Initializes Timer X to generate an interrupt for
every one milli second.
Input: None.
Output : None.

DisplayChannelNumberOntime

Displays Channel number and on time of the
currently selected channel.
Input : None.
Output : None.

ConwertBCD

Convert two digit hex number into BCD number.
Input: None.
Output : None.

DisplayLCD2DigitBCD

Displays the given 2 digit hex number in BCD
format on LCD at given location.
Input: Line number, character position and data.
Output : None.

BCDDecrement

Decrements the given 2 digit number by one in
BCD format.
Input: 2 digit BCD data.
Output : Decremented 2 digit BCD data.
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The functions in the file “R8C1113_FE_LCD_4Bit.C” and short descriptions are listed below:

Functions Description

DisplayLCD

Displays a message (16 Characters) on
LCD on the given line number.
Input: Line number and message string.
Output : None.

DisplayLCD2Digit

Displays the given 2 digit number on
LCD at given location.
Input: Line number, character position
and data.
Output : None.

CursorON

Makes the cursor visible on LCD.
Input: None.
Output : None.

CursorOFF

Hides the cursor.
Input: None.
Output : None.

InitializeLCD

Initializes the I/O lines used by LCD and
LCD in 4 bit mode. Clears the LCD.
Input: None.

Output : None.

WriteDataLCD

Write a data byte to LCD.
Input: Data Byte.
Output : None.

WriteCommandLCD

Write a command byte to LCD.
Input: Command Byte.
Output : None.
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The functions in the file “R8C1113_FE_Keyboard.c” and short descriptions are listed below:

Functions Description

ReadKeyboardStatus

Returns the keyboard
Input: None.
Output : Keyboard Status.

WaitForKeyPress

Waits for a key press and returns the
key code of the pressed key.
Input: None.

Output : Key Code.

ReadKeyCode

Reads and returns the last pressed key
code without waiting for a key press.
Input: None.

Output : Key Code.

InitializeKeyboard

Initializes the I/O lines used by keyboard
and enables Key input (KIO to KI3)
interrupts.

Input: None.

Output : None.

ProcessKey_Int

Interrupt senvice routine for key input
interrupt.
Input: None.
Output : None.
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Program Flow:

For Main Loop

D ¢

v

| Clear second flag

1. Initialize Port 0 as
output port.

2. Initialize Timer X
to generate
interrupt for every
milli second.

3. Initialize key input
interrupts and /O
lines used for
keyboard.

Check on time of
current channel

Increment Channel
number

v

Check

1. Initialize LCD.

2. Display the
m e s s ag e
"Sequential Contr"
on 1stline of LCD.

channel
number

Initialize channel

Check for "SET"
key press.

A

Decrement
ontime

numberto 1
A
Get new setting from
user.

Check the second
flag?

>

A

Update the display
with new on time
and channel
number
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### For Setting Routine ###

=

v

1. Display the
message " **
SETTING ** "
on 1st line of LCD.

Is Last pressed

key = Back key?
2. Display the ey ack key

m e s s ag e
"Channel 1 ->
XX "on 1stline of
LCD.

Decrement Channel
+ number

1. Switch on the
cursor on LCD.

2. Initialize Loop Flag
to 1.

Is Last pressed
key = Esc key?

Display Channel
number and
corresponding on
time in 2 digits.

v

Clear Loop Flag

Get the new 2 digit
data from user.

Yes

If Loop Flag = 1?

Is Last pressed
key = Next key?

Store the new setting and
. Return
increment channel

number
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Execute Demo:

After reset, the program will display a message “Sequential Contr” on the first line of LCD and
the channel number and on time in second line as shown below:
“Sequential Contr

“

Channel x: vyy
Where x is the current channel number and yy is the on time of the current channel.

The program switches the outputs on one after other for the set time.
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Use Topview Simulator to Verify the Design.
Open the project Demo7 in the R8C/Tiny System Simulator using Open Project option from
Project menu. The project window opens up along with the Demo7.c file. Use Build option from

Build menu to compile the project. An output window captures the compiler ouput.

Use Project -> Download Project from main menu to download the .mot file into the simulator’s
memory for simulation.

(@ SANGO - RBC/Tiny System Simulator,
fle Froject Memory Wiew Run Buid BreskPoint SingleStep Window Help

ik P Pl P 4| 2| | | e e | ] e
[D Proi 3

[- [2]X] Ele

=I- [ Dema? i/ / ~
= 53 C sourcs Files 2 /7 & Channel Sequential Controller with individual ontime setting. -
emo?.c 3/ K
4 /7 2 Lines by 16 characters LCD for displaying timing. -
5 /% 4 by 4 warix kevkoard for entering the time setting. */
6 /% Eight point LEDs are used to indicate the output status. L7
74T */
8 /7 The program seguentially switches one channel after another upto -
9 /% & chamnels. After Oth chamnel it goes to first channel. */
RECL113_FE_AZ1.c 10 /% Each channel will stay in on state for the programmed ontime. -
RAC1113_FE_Keyboard.c i/ *
RECL1L3_FE_LCD 4Bk 1z /* LCD Connection:- L
13 4% e *
14 /* RS - P37 */
15 /* RV - GND *
16 /* E - Pas B
17 /% D4 - P30 *y
18 /* D5 - P31 " 1
18 /* D& - P3z *
20 /T D7 - P33 B
21 /r *
22 /7 Keyboard Connection:— Reyboard Layout:- -/
23 /P e *
24 /7 Roud - P14 [Ese]l [®ex] [ 1 [ ] -/
25 /% FRowl - P15 [&1 [ 21 [Hexe]l [Back] */
26 /7 FRouz - P18 [41 [51 [61 [7] -/
27 /% PRowd - P17 o1 i1 rzil 031 */
28 /7 ColwmO - P10 ([KIO) -/
29 /¢ Colwmi - P11l [KEI1) *
30 /7 ColwmZ - P12 ([KIZ) -/
31 /¢ Coluwmd - P13 [KI3) *
32 4 B
33 /* Oucpuri- *
34 /T oo w
35 /¢ Chemnel 1 - POD *
36 /* Channel 2 - PO1 */ b
< | >
E Output
CODE 0001710(006&EH) Bvte(s) ~
The walus of option functicm sslect register is FFH 3
<< Linking Completed 5>
Converting to S Record(MOT) Format
Load Module Converter f{lms20) for R8C/Tiny, M16C/60 Series Version 4.01.01.000
Copyright (C) 2005. Renssas Technology Corp
znd Renssas Solutions Corp.. ALl Rights Reserved
<< Convertion Completed >»
<< Building Completed >>
v
< >
Ready REF21134 Mo Breakpoint Set MyC:4709113 n-Chip Low Speed/8

Do the settings to the LCD modules as shown. Connect LCD control and data lines to port
lines P37, P33 to P30 and P45.
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LCD Configuration |

¥ Enable LCD Module
Selection
EID) Vs Interface Type [rata Bus 'width Back Light
1Line = 1EChaacters
2 16
ALines # TEChar, " Parallel " 8Bits " 0ff
4Linez X 20Characters ~ & on
Port Line Selection Summary:
[ ; RS - P3_7
Control Lines: Part lines B - 0 Tevel
FES 43210 EEHI *gé_g
PorQ OO DES —93:1
e el ol el sl allal ol o DBE - P3_2
DE7 - P3_3
Port 3 & QDD
Portd
Fixed Levels
Disconnect all
Port lines " OLevel 1 Level
Ok LCancel

Make the setting for keyboard module as shown below:

Keyboard Module Setting

 Keys - Momentary typ

rkeys-Toggle Tygpe—————————
Select Port Lines

Activating Levels Select Port Lines

FTES 43210
(=Farisny | I I
2t s (1 el e sl
Part3 [~ |
Pottd [T

Click the checkbox to Connect
a Momentary Switch

TEBE4 32110
Poto FEFEEEET T
o o s i
Port3 [~ ] e
Potd [T

Click the checkbox to activate the
Switch at 1" level

TEE4 3210
Bortiiad W
2 T A
Portd I rrrir
Potd T

Cick the checkbox to Connect
a Toggle Switch

r hatrix KeyPad
Keypad Type Port Line Selection
Fort lines
" 4K3
TES543210
A4 Pot0 &
Patl CCC OO C¢
" 4X8
Part 3 a8 s e
WEE Pots O C €
Key Mame Disconnect all
Setting Port lines

Summary:

Rowl — F1 4
Row?2 - P15
Row3 - Pl &
Rowd o B

Colunnl - P10
Colunn2 - P1_1
Colunnd - P1_2
Colunnd — P1_3

Cancel
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Connect 8 numbers of point LEDs to the port lines P00 to PO7 using LED module setting.

LED Module Setting EJ

—LED ~ Seven Segment Display
Select Poit Lines
ZEBE A
Potl MWWV IV VYW .
Bortel ] s = ol (=

¥ Mo Seven Segment Display

Port3 [ Jo
Potd [T o & e o

Check the checkbox ta
Connect an LED

Aclivating Levels 2 2
EhE R 3 £z ) )

Patn W IW WV IvIviviv ~

ot el s 3 1 T 56 1S 1S

Port3 [T 5 B 1

Patd FICT

Check the checkbox to activate
the LED at level 1

LED Color Sl T ek

i 0 e s e s Ll
Lblrcer & i i o Bw
S

Then open the LED, LCD, Keyboard windows and arranage them as shown below.
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@ SANGO - RBC/Tiny System Simulator
Fle Project Memory %iew Run Buid BreakPoint SingleStep Window Help

i P P O Y o s st P e e
: nes X 16 Characte A

H LD =

-~

OCOEF FE F7 JHP B 0C0O&7H |

0Ccoel F3 RTS

acoa2 7E 9F &0 00 BSET 0. 000AH

0Coe6 C7 08 0e 00 HOV. B #OBH. CHO

0CO6A C7 &8 07 00 MOV B #EEBH, CM1

0COEE 7E BF 62 00 ECLE 2,000cH

aco?z 7E 9F 3C 00 BSET 4. 0007H

0co7e FE BF 50 00 ECLE 0.000AH

0Co74 F3 ETS

0CovE 20 ADD.B ROH.ROL

acovc EC FD FUSHM RO.R1 . R2 R3 &0 A1 FB

0CO7E ED BF POPH R0O.R1.R2.R3.A0.41.FB

acogen FE REIT

ocogl 04 HOP

ocoez EC FD PUSHY RO.R1.R2,R23 A0,41.FB

0cogd ED BF POPH R0O.R1.R2.R3.A0.41.FB

ocoee FB REIT

ocoe? 04 HOP

ocoee EC FD PUSHY RO.R1.R2,R23 A0,41.FB

0coea ED BF FOFM RO.R1.R2 R3 A0 A1 FB

ocoec FB REIT

0coeD 04 NHOP

0COEE EC FD PUSHY RO.R1.R2.R3 A40,41.FB

acosn ED BF FOFM RO.R1.R2 R3 A0 A1 FB

0coaz FE REIT

aco9s FD EC FD ED JSR A DFDECH

0coaz? EF FB 04 HOT.B 04FBH

0C094& EC FD FUSHM RO.R1 . R2 R3 &0 A1 FB

coac FD &80 C3 00 JSR. A 0C380H

OCoAD ED BF POFH RO.R1 . R2 R3 &0 A1 FB

0C0Az FE REIT

0COAZ 04 HOP

0C0Ad EC FD PUSHM R0O.R1.R2.R3.A0.41.FB

0C0AG ED BF POPH RO.R1.R2,R23 A0,41.FB

0C0AR FE REIT

0COAS 04 HOP

0COAA EC FD FUSHM RO.R1.R2 R3 A0 A1 FB

0COAC ED BF POPH RO.R1.R2,R23 A0,41.FB

OCOAE FE REIT

0COAF 04 HOP ]

Executing from 0CBCCH. . RSF21134 Mo Breakpaint Set MIC:B101663 External Clacki2

Down load the program using Download Project command in Project menu.
Run the program using Go command in Run menu.

The program sequentially switches one channel after another upto 8 channels. After 8th channel
it goes to first channel. Each channel will stay in on state for the programmed ontime. The
channel number and ontime are displayed in LCD as shown below:

“Sequential Contr
Channel 1: 07 “
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