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Terminology

CDU:
Coolant Distribution Unit

FSCH:
Fibre connection Serial CHannel

ICF:
Integrated Cryptographic Feature
IntCF:
Integrated Coupling Facility

ISB:
Inter-System Bus

ISCH2:
Inter-System Channel 2

1.  General

This document provides a general description of the F-7E processor group.

•
The F-7E will be launched as a high-end successor to the F-7C and will be introduced in 1999.

•
The F-7E will be upgradable from the F-7C.

2.  Specifications

2.1  F-7E Model Lineup

Figure 1 shows the F-7E model lineup consisting of the F-7E E Models and the F-7E EH Models.  The F-7C Turbo Models will be withdrawn from new shipments after the F-7E Models are introduced.
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Figure 1  F-7C and F-7E Model Lineup

2.2  Application of HDM and IDC Types by Model

Table 1 shows the application of the HDM and IDC types by model.  The HDM type is determined by the combination of the model, i.e., the target numbers of [regular] IPs and Integrated Coupling Facility (IntCF) IPs.
Table 1  Required HDM and IDC Types by Model

Classification
Model
Number of [Regular] IPs
Number of IntCF IPs
HDM Type
IDC Type

F-7E 
E
12E*
1
0-5
HDM52E
IDC12E

Models
Models
22E*
2
0-4
HCM52E
IDC22E



32E
3
0-3
HDM52E
IDC32E



42E
4
0-2
HDM52E
IDC42E



52E
5
0-4
HDM82E
IDC52E



62E
6
0-3
HDM82E
IDC62E



72E
7
0-2
HDM82E
IDC72E



82E
8
0-5
HDMC2E
IDC82E



92E
9
0-4
HDMC2E
IDC92E



A2E
10
0-3
HDMC2E
IDCA2E



 B2E
11
0-2
HDMC2E
IDCB2E



C2E
12
0-1
HDMC2E
IDCC2E



D2E
13
0
HDMC2E
IDCD2E


EH
12EH*
1
0-10
HDMA2EH
IDC12EH


Models
22EH*
2
0-9
HDMA2EH
IDC22EH



32EH*
3
0-8
HDMA2EH
IDC32EH



42EH*
4
0-7
HDMA2EH
IDC42EH



52EH*
5
0-6
HDMA2EH
IDC52EH



62EH
6
0-5
HDMA2EH
IDC62EH



72EH
7
0-4
HDMA2EH
IDC72EH



82EH
8
0-3
HDMA2EH
IDC82EH



92EH
9
0-2
HDMA2EH
IDC92EH



A2EH
10
0-3
HDMC2EH
IDCA2EH



B2EH
11
0-2
HDMC2EH
IDCB2EH



C2EH
12
0-1
HDMC2EH
IDCC2EH



D2EH
13
0
HDMC2EH
IDCD2EH

cf. F-7C Turbo
32CH (RPQ)
3
0-8
HDMA2CH
IDC32CH

Models
42CH (RPQ)
4
0-7
HDMA2CH
IDC42CH


52CH (RPQ)
5
0-6
HDMA2CH
IDC52CH


62CH (RPQ)
6
0-5
HDMA2CH
IDC62CH


72CH
7
0-4
HDMA2CH
IDC72CH


82CH
8
0-3
HDMA2CH
IDC82CH


92CH
9
0-2
HDMA2CH
IDC92CH


A2CH
10
0-1
HDMA2CH
IDCA2CH


B2CH
11
0
HDMA2CH
IDCB2CH

*  Reserved Capacity Models

2.3  Field Upgrade

Figure 2 shows the field upgrades relating to the F-7E, followed by the explanation on each upgrade path.
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Figure 2  Field Upgrades Relating to F-7E

(1)–(10)
Field upgrades within the F-7C Models:


As defined in SJ6-EXP-SD-045 Outline of F-7C Specifications.


(11)
Field upgrades from the F-7C Turbo Models to the F-7E Models:


Replacement of HDM, IDC, PSTR, KS, BPUPK, MCG-PK, DC/DC, and CDU frame is required.



(12)
Field upgrades from the F-7C Base 2 SC Models to the F-7E Models:


Replacement of HDM, IDC, PSTR, KS, BPUPK, MCG-PK, and DC/DC, and addition of CDU frame for F-7E are required.



(13)
Field upgrades from the F-7C Base 1SC Models to the F-7E Models:


Same as (12).

(14)
Field upgrades within the F-7E E Models:
Replacement of IDC alone or both HDM and IDC is required.



(15)
Field upgrades within the F-7E EH Models:
Same as (14).



(16)
Field upgrades from the F-7E E Models to the F-7E EH Models:


Replacement of HDM, IDC, and BPUPK is required.

2.4  Performance
Table 2 below shows the performance of each F-7E processor model relative to that of the F‑7/12E.
The performance of the F-7/12E will be approximately 1.13 times that of the theoretical single‑engine of the F-7C Turbo.  The performance of the F-7/12EH will be approximately 1.32 times that of the theoretical single-engine of the F-7C Turbo.  

Table 2  F-7E Multiprocessor Performance (Preliminary)

Processor Model
Relative Performance

F-7/12E 
1.00

F-7/22E
1.90

F-7/32E
2.76

F-7/42E
3.61

F-7/52E
4.35

F-7/62E
5.08

F-7/72E
5.64

F-7/82E
6.19

F-7/92E
6.70

F-7/A2E
7.16

F-7/B2E
7.59

F-7/C2E
7.99

F-7/D2E
8.33

F-7/12EH
1.16

F-7/22EH
2.20

F-7/32EH
3.20

F-7/42EH
4.18

F-7/52EH
5.04

F-7/62EH
5.88

F-7/72EH
6.53

F-7/82EH
7.17

F-7/92EH
7.75

F-7/A2EH
8.29

F-7/B2EH
8.80

F-7/C2EH
9.28

F-7/D2EH
9.68

2.5  Configuration

Figure 3 illustrates the maximum configuration diagrams of the F-7C Turbo Models and the F-7E Models.  Details follow on subsequent pages.

F-7C Turbo
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PU:
Processor Unit

IP: 
Instruction Processor

ISB:
Inter-System Bus

SP:
System Processor

AP:
Alternate Processor

SC:
System Controller

MS/ES: 
Main Storage/Extended Storage

IOP:
Input Output Processor

CHs:
Channels

ICF:
Integrated Cryptographic Feature
Figure 3  Maximum Configurations of F-7C Turbo Models and F-7E Models

2.5.1  Configuration Summary

Table 3 shows the configuration summary of the F-7E models.

Table 3  Configuration Summary of F-7E

Subject
F-7E Models
cf. F-7C Turbo Models

No. of processor elements
IP
1–13
3-6 (RPQ), 7-11


SP
1
1

No. of SVP and
SVP
1
1

Console Devices
MCD
1–2
1–2


SCD
0–1
0–1

No. of SC
2
2

Processor
Total
Min.
256M
256M

Storage capacities (B)*

Increment [Range]
256M [256–3072M], 
512M [3072–8192M], 
2G [8192M–16G], 
8G [16–32G]
256M [256–3072M],
512M [3072–8192M], 
2G [8192M–16G],

8G [16–32G]



Max.
32G
32G


Main
Min.
256M
256M


Storage
Increment
64M
64M


(MS)**
Max.
16G
16G


Expanded
Min.
0
0


Storage
Increment
64M
64M


(ES)
Max.
Total minus MS
Total minus MS

No. of IOPs
1–4 (1–8***)
1–4

No. of
Total
Min.
8
8

channels****

Max.
256
256


CCL
Min.
0
0


(Parallel)
Increment
4
4



Max.
96
96


ESCH
Min.
0
0



Increment
4
4



Max.
256
256


ISCH
Min.
0
0



Increment
2†
2†



Max.
32†
32†


OCF
Min.
0
0



Increment
1
1



Max.
12
12


FSCH
Min.
0
0


(Bridge
Increment
2
2


Mode)
Max.
24
24

No. of ISB††
Max. 22
Max. 22

No. of optional
ETAF
0–1
0–1

features
ICF
0–2
0–2

No. of PCI ports
Basic
0
0


Optional
4 (RPC)
4 (RPC)

Max. No. of LPARs
15
15

No. of Processor Unit frames
2 (Basic + CDU) or 3 (Basic  + Ex-1 + CDU)
2 (Basic + CDU) or 3 (Basic + Ex-1 + CDU) 


*
See subsection 2.5.2 for the availability schedule.

**
Maximum size of main storage per LPAR is 2GB. 


***
The maximum of 8 IOPs will be available for 512 CH support in RPQ basis.  In case of 512 CH support, maximum numbers of each types of channels will be doubled. 


****
Depends on IZPIOCP specifications.


•
9672 R6 Bare limits: Total 256 CHs, CCL 96 CHs, ESCH (ESCON-compatible) 256 CHs, ISCH 32 CHs.


•
For CHPID assignments, see subsection 2.5.3.


†
Single mode only.

††
Chamber Expansion frame is required for ISB cable routing. 

2.5.2  Processor Storage

Table 4 shows the availabilities of the F-7E Processor Storage capacities in comparison with the F-7C Turbo counterparts.  Tables 5 to 7 provide implementation of the F-7E Processor Storage.

Table 4  Availabilities of Processor Storage Capacities

Size
Availability on F-7E 
Availability on F-7C Turbo

256MB
FCS
10/98

512MB



768MB



1024MB



1280MB



1536MB



1792MB



2048MB



2304MB



2560MB



2816MB



3072MB



3584MB



4096MB



4608MB



5120MB



5632MB



6144MB



6656MB



7168MB



7680MB



8192MB



10240MB

2/99

12288MB



14336MB



16384MB



24576MB
10/99
10/99

32768MB



Table 5  F-7E Processor Storage Expansion Models

Model
Physical Capacity
No. of Memory Modules
No. of SDRAM per Memory Module
SDRAM
Status

PSTR2GE
2048MB
12
24
16MW x 4 bits
FCS

PSTR4GE
4096MB
12
24
32MW x 4 bits
FCS

PSTR8G
8192MB
12
24
64MW x 4 bits
10/99

Table 6  F-7E Memory Capacity Control Models

Model
Enabled Capacity

PSTRCTL1
256MB

PSTRCTL2
512MB

PSTRCTL3
2048MB

Table 7  F-7E PSTR Configurations

Physical
No. of PSTR Expansion Features

Installation
PSTR2GE
PSTR4GE
PSTR8G
PSTRCTL1
PSTRCTL2
PSTRCTL3

4096MB
2
0
0
0
0
0


2
0
0
1
0
0


2
0
0
0
1
0


2
0
0
1
1
0


2
0
0
0
2
0


2
0
0
1
2
0


2
0
0
0
3
0


2
0
0
1
3
0


2
0
0
0
0
1


2
0
0
1
0
1


2
0
0
0
1
1


2
0
0
1
1
1


2
0
0
1
2
1


2
0
0
1
3
1

8192MB
4
0
0
1
0
0


4
0
0
1
1
0


4
0
0
1
2
0


4
0
0
1
3
0


4
0
0
1
0
1


4
0
0
1
1
1


4
0
0
1
2
1


4
0
0
1
3
1

12288MB
2
2
0
1
3
0


2
2
0
1
3
1

16384MB
0
4
0
1
3
0


0
4
0
1
3
1

24576MB
0
2
2
1
3
1

32768MB
0
0
4
1
3
1

2.5.3  CHPID Assignments

Figure 4 shows the CHPID assignments on the F-7E Models with up to four IOPs.  The CHPID assignments for up to eight IOPs RPQ are yet to be determined.

Frame
CH Type*



IOP#
Physical
CHPID*





P
E
I
O

CH#
P
E
I
O

Basic
(
(

(
IOP
00–03
00–03
00–03

00


(
(
(
(
0
04–07
04–07
04–07
04, 05
04


(
(
(
(

08–0B
08–0B
08–0B
08, 09
08


(
(
(
(

0C–0F
0C–0F
0C–0F
0C, 0D
0C


(
(

(

10–13
10–13
10–13

10


(
(

(

14–17
14–17
14–17

14


(
(

(

18–1B
18–1B
18–1B

18


(
(

(

1C–1F
1C–1F
1C–1F

1C



(

(

40–43

20–23

20



(
(
(

44–47

24–27
24, 25
24



(
(
(

48–4B

28–2B
28, 29
28



(
(
(

4C–4F

2C–2F
2C, 2D
2C



(

(

50–53

30–33

30



(

(

54–57

34–37

34



(

(

58–5B

38–3B

38



(

(

5C–5F

3C–3F

3C


(
(

(
IOP
00–03
40–43
40–43

40


(
(
(
(
1
04–07
44–47
44–47
44, 45
44


(
(
(
(

08–0B
48–4B
48–4B
48, 49
48


(
(
(
(

0C–0F
4C–4F
4C–4F
4C, 4D
4C


(
(

(

10–13
50–53
50–53

50


(
(

(

14–17
54–57
54–57

54


(
(

(

18–1B
58–5B
58–5B

58


(
(

(

1C–1F
5C–5F
5C–5F

5C



(

(

40–43

60–63

60



(
(
(

44–47

64–67
64, 65
64



(
(
(

48–4B

68–6B
68, 69
68



(
(
(

4C–4F

6C–6F
6C, 6D
6C



(

(

50–53

70–73

70



(

(

54–57

74–77

74



(

(

58–5B

78–7B

78



(

(

5C–5F

7C–7F

7C

Ex-1
(
(

(
IOP
00–03
80–83
80–83

80


(
(
(
(
2
04–07
84–87
84–87
84, 85
84


(
(
(
(

08–0B
88–8B
88–8B
88, 89
88


(
(
(
(

0C–0F
8C–8F
8C–8F
8C, 8D
8C


(
(

(

10–13
90–93
90–93

90


(
(

(

14–17
94–97
94–97

94


(
(

(

18–1B
98–9B
98–9B

98


(
(

(

1C–1F
9C–9F
9C–9F

9C



(

(

40–43

A0–A3

A0



(
(
(

44–47

A4–A7
A4, A5
A4



(
(
(

48–4B

A8–AB
A8, A9
A8



(
(
(

4C–4F

AC–AF
AC, AD
AC



(

(

50–53

B0–B3

B0



(

(

54–57

B4–B7

B4



(

(

58–5B

B8–BB

B8



(

(

5C–5F

BC–BF

BC


(
(

(
IOP
00–03
C0–C3
C0–C3

C0


(
(
(
(
3
04–07
C4–C7
C4–C7
C4, C5
C4


(
(
(
(

08–0B
C8–CB
C8–CB
C8, C9
C8


(
(
(
(

0C–0F
CC–CF
CC–CF
CC, CD
CC


(
(

(

10–13
D0–D3
D0–D3

D0


(
(

(

14–17
D4–D7
D4–D7

D4


(
(

(

18–1B
D8–DB
D8–DB

D8


(
(
(
(

1C–1F
DC–DF
DC–DF
DC, DD
DC



(
(
(

40–43

E0–E3
E0, E1
E0



(
(
(

44–47

E4–E7
E4, E5
E4
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(

48–4B

E8–EB

E8



(

(

4C–4F

EC–EF

EC



(

(

50–53

F0–F3

F0



(
(
(

54–57

F4–F7
F4, F5
F4



(
(
(

58–5B

F8–FB
F8, F9
F8



(
(
(

5C–5F

FC–FF
FC, FD
FC

ISB

E8–FF**

*
P = Parallel, E = ESCH, I = ISCH, O = OCF     ** Finalization pending.

( 
Can be installed; ( can be installed unless the corresponding CHPID is assigned as ISB.
Figure 4  CHPID Assignments on F-7E Models

2.5.4  HSA Size
Since HSA size varies with operating environments, three calculation models (standard Basic, standard LPAR, and maximum LPAR) are assumed as shown in Table 8.

Table 9 provides the calculation results under the above-mentioned conditions.  Typical HSA sizes on the F-7E will range from 19 through 25 MB.

Table 8  Calculation Models (Assumptions)

Calculation Factor
Assumptions by Calculation Model


Standard Basic
Standard LPAR
Maximum LPAR

Operating mode
Basic
LPAR
LPAR

DRM setting
NA
50 % expansion ratio
50 % expansion ratio

EMIF setting
NA
50 % shared ratio
50 % shared ratio

No. of
Metal
64
64 (Reconfigurable)
256

channels
ESCH
32
32 (Shared)


I/O
No. of devices
64/CH
64/CH
40 K

configuration
No. of logical CUs
4/CH
4/CH
5 K


No. of physical CUs
4/CH
4/CH
6 K


No. of paths
2/CU
2/CU
2/CU

Table 9  Calculation Results (Typical HSA Sizes)

Item
Sizes in MB by Calculation Model


F-7E
cf. F-7C (Revised)


Standard Basic
Standard LPAR
Maximum LPAR
Standard Basic
Standard LPAR
Maximum LPAR

I/O area
Conditional
0.5
3.2
6.8
0.5
3.2
6.8


Fixed
11
11
11
11
11
11

Other than I/O area
7
7
7
6
6
6

Total (rounded up)
19
22
25
18
21
24

2.6  Functional Specifications
2.6.1  CPU and Channels
The CPU and channel functions of the F-7E, including maintenance features and RAS features, are defined in SJ6-EXP-SD-046 F-7C/F-7E Feature Support Plan.
2.6.2  Service Processor and Console Device
The features, functions, and operational characteristics of the SVP/console subsystem of the F‑7E are almost the same as those of the F-7C.  Only a part of Basic-mode operation frames is different.

Table 10  Difference in Console Frames between F-7C and F-7E

F-7C Frames
Differences for F-7E Frames

System Index frame
No change.

Operator Control frame
No change.

System Control frame
No change.

Alter/Display frame
No change.

Address Compare frame
No change.

TOD Set frame
No change.

System Activity frame
No change.

Operator Message frame
No change.

SSR Display frame
No change.

Power Control frame
No change.

I/O Power Control frame
No change.

I/O Problem Determ. Index frame
No change.

SUBCH Summary Status Display frame
No change.

UCW Display frame
Display format will be modified.

I/O Interface Display frame
No change.

Device Configuration frame
No change.

ICB Display frame
No change.

Link Status Display frame
No change.

Channel Path Status frame
No change.

Logical Path Status Display frame
No change.

I/O Interface Test frame
No change.

Configuration Index frame
No change.

System Configuration frame
No change.

SCDS/CPU Mode Selection frame
No change.

Processor Configuration frame
Display format will be modified to support 14 PUs.

IOP Configuration frame
No change.

Current Channel Config frame
No change.

Current Configuration frame
Display format will be modified to support 14 PUs.

Console /SVP Configuration frame
No change.

Command Definition frame
No change.

Log Display Index frame
No change.

Reference Code Display frame
No change.

ICF Mode Selection frame
Connected IP number will be changed.

2.7  Availability of Features

Refer to SJ6-EXP-SD-046 F-7C/F-7E Feature Support Plan.

2.8  Physical Characteristics and Specifications

2.8.1  Physical Characteristics of Some Typical Configurations

Table 11 provides theoretical figures in some typical configurations.  Table 12 shows the internal airflow requirements.  Of these, especially kVA, kW, and kg figures are subject to change as a result of actual measurements.

Table 11  Physical Characteristics of F-7E in Typical Configurations (Theoretical)

Subject
Processor Unit
MCD/SCD

Typical

configu
HDM type
HDM52E
HDM82E
HDMC2E
HDM

A2EH
HDM

C2EH
-

-ration
Processor Storage capacity
4GB
4GB
4GB
8GB
16GB
-


No. of parallel channels
16
16
16
16
16
-


No. of ESCON channels
112
112
112
240
240
-


No. of frames
2
2
2
3
3


Power consumption (kVA) at 200V/60Hz, 50Hz
7.0
7.2
7.5
10.2
10.4
0.4

Heat output (kW) at 200V/60Hz, 50Hz
6.4
6.6
6.9
9.5
9.6
0.2

Dimensions W x D x H (mm)
1612 
x 900

x 1720
1612 
x 900

x 1720
1612 
x 900

x 1720
2444
x 900
x 1720
2444

x 900

x 1720
700 
x 600 
x 600

Footprint (m2)
1.45
1.45
1.45
2.20
2.20
0.4

Mass (kg) at maximum frame configuration
Approx.
1000
Approx.
1000
Approx.
1000
Approx.
1450
Approx.
1450
Approx. 50

Table 12  Internal Airflow Requirements for F-7E

Frame or Individual Unit
Total Internal Airflow m3/min 50 Hz or 60 Hz

Basic frame
36

Ex-1
24

CDU frame
10

CD
0.6

2.8.2  Power Supply Requirements

The power supply requirements shown in table 13 apply to the F-7E Models.

Table 13  Power Supply Requirements for F-7E Models

Subject
Frame
Console Device

Main input voltage rating [tolerance] (V)
200 [184–220]

208 [191–229]

220 [202–242]

240 [220–255]
100–120 [92–132]

200–240 [184–264]



Phase and wiring for main input power
1-phase, 2 wires, 1 ground
1-phase, 2 wires, 1 ground

Input power frequency
50/60Hz ( 0.5Hz
50/60Hz ( 0.5Hz

Maximum voltage harmonics
5%
5%

2.8.3  Environmental Requirements

The environmental requirements shown in table 14 apply to the F-7E Models.  (Same environmental requirements as for the F-7C Turbo Models.)

Table 14  Environmental Requirements for F-7E Models

Subject
Requirements

Cooling method
Air-chiller

Under-the-Floor Air
Temp. °C (°F)
16–22 (60–72)


Rel. humidity %
60–75

Room Air
Temp. °C (°F)
16–32 (60–90)


Rel. humidity %
20–80

2.8.4  Power Consumption and Heat Output Details

Table 15 details the power consumption and heat output figures for the F-7E Models.

Table 15  Power Consumption and Heat Output Details for F-7E Models

Item
Heat Output (W)
Power Consumption (VA)

HDM
HDM52E
1153
1214


HDM82E
1366
1438


HDMC2E
1670
1758


HDMA2EH
1700
1789


HDMC2EH
1862
1960

BPU-PK
for F-7E E models
195
205

etc.
for F-7E EH models
211
222

Storage
4GB
247
260

capacity
8GB
450
474


16GB
450
474


32GB
450
474

SVP
235
247

IOP
CHP (per 32 ch)
100
106

Channel
Parallel (per 4 ch)
62
65


ESCON (per 4 ch)
50
53


ISCH (per 2 port)
51
53


OCF (Ethernet)
41
43


OCF (FDDI)
43
45

Basic Frame
523
551

Expansion Frame (Ex-1)

329
346

CDU Frame

1955
2300

2.8.5  LSI Layout on HDM

Figure 5 illustrates the LSI layout on HDMC2EH contrasted with HDMA2C/HDMA2CH viewed from the component side.
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Figure 5  LSI Layout on HDM
2.8.6  Physical Layout
Figures 6 thru 8 illustrate the component locations in the Basic Frame, the Expansion Frame (Ex‑1), and the CDU Frame of the F-7 Type E models.  Figure 9 illustrates the cable connection to the Channel Adapter for parallel channels on the F-7 Type E models.  Figures 10 and 11 show the service clearances for the Basic Frame, the Expansion Frame (Ex-1), and the CDU Frame of the F-7 Type E models.




Figure 6  Component Locations in Basic Frame of F-7E




Figure 7  Component Locations in Expansion Frame (Ex-1) of F-7E
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Figure 8  Component Locations in CDU Frame of F-7E




Figure 9  Cable Connection to Channel Adapter for Parallel Channels on F-7E
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Figure 10  Service Clearance for Basic Frame + CDU Frame
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Figure 11  Service Clearance for Basic Frame + Ex-1 + CDU Frame 

2.8.7  Power Supply Diagrams
Figures 12 thru 14 provide the power supply diagrams for the Basic Frame, the Ex-1, and the CDU Frame of the F-7E, all in the dual input power configuration.




Figure 12  Power Supply Diagram for Basic Frame of F-7 Type C Models in Dual Input Power Configuration

Figure 13  Power Supply Diagram for Extended Frame (Ex-1 Frame) of F-7 Type C Models in Dual Input Power Configuration
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